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“Building Insulation — the Key to 
Successful Electric Heat,” featur- 
ing thermal insulations and their 
application to electric space heat- 
ing installations. page 90 
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OUR NEW CATALOG #447 WILL BE SENT ON REQUEST. 














EXCLUSIVE VACU-BREAK PRINCIPLE PREVENTS EXCESSIVE ARCING, which, in ordinary switches, causes burning, pitting and 
rapid deterioration of contacts. Also, contacts enclosed within the insulated head are protected from dirt and dust. 


BULLDOG VACU-BREAK 
SAFETY SWITCHES ARE 


Maintenance 


-lree! 


LONGER SWITCH LIFE! SAFER, MORE EFFICIENT OPERATION! 


All safety switches are NOT alike. Here’s one important difference: 
BullDog Vacu-Break® Safety Switches are maintenance-free. 


Only BullDog Safety Switches incorporate the advanced Vacu-Break 
arc-control chamber which smothers ares quickly and safely. Then, 
too, self-aligning Clampmatic® contacts make bolt-tight connections 
—engage and release with minimum friction. These exclusive 
features make the switch perform better—last for years without 


IF IT'S NEW 
... IF IT’S DIFFERENT 
... REPS GEMS ST ors 


maintenance. Downtime and callbacks are eliminated—you provide 
safety and efficiency second to none. And this means satisfied 
customers—more repeat business for you. 


Recommend and install the best—the longest performing, safest 
switches available—BullDog Vacu-Break Safety Switches. Check 
your qualified distributor or BullDog field engineer. Or write: 
BullDog Electric Products Company, Detroit 32, Michigan. @BEPCO 


BULLDOG 


ELECTRIC PRODUCTS COMPANY 
A Division of I-T-E Circuit Breaker Company 
Export Division: 13 East 40th Street, New York 16, New 


York. In Canada: BullDog Electric Products Company 
(Canada), Ltd., 80 Clayson Road, Toronto 15, Ontario, 
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Ex plosion- Proof... ‘Ss o 
Fully Extended or ~~~ 7 ‘ 


Intermediate Positions 


Illustrations showing 


Only ONE Unit . . . Two Moving Parts peal use of UNYL 50 (left) 


and UNY 50 (right) 

unions. Extra long 

APPLETON Explosion Ppoof Expansion Paions are my nese somal pa oot 
completely diffetent... afford an ease an simplicity . flex. Standard union 
of installation never before known with this type of & conduit “eves” to per 
> m ; 1 \ ’ mit engaging one se 
explosion proof equipment! £8 KS pp gy FH 
Expansion adjustment is built-in! The two moving 1 types etiminate double 


conventional type in- 
parts telescope or expand to accommodate usual thread . stallations and save 
lengths. Only wo tightening operations . . . each made — 
separately! Smaller external diameters for convenient 
use in restricted quarters! Precision construction for 
absolute explosion-proof protection . .. no need to worry 
about failure to draw surfaces together . . . the union 
remains completely explosion-proof at all times, regard- 
less of its retracted or extended position! Special design 
guarantees positive ground at all times! 











: as , EXTRA LONG STANDARD 
Get acquainted with the extra quality and utility built UNYL Union showing up to —_- UNY Union showing up to 21/32” 


: . : : 1-11/32” expansion . . . serves expansion . . . for installation 
into APPLETON Explosion-Proof Expansion Unions. the purpose oft two conventional wherever conventional types were 
Write for complete details. type unions 


previously used! 
Sold Exclusively Through Selected W bolesalers 


APPLETON ELECTRIC COMPANY 


1704 Wellingtorr Avenue + Chicago 13, Illinois 


Also Manufacturers of: 


Explosion-Proof 


Malleable tron 
Unilet Fittings Liquid Tens te ae 


Rely on APPLETON ... The ‘Standard for Better Wiring 
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ELECTRICAL 


Published for electrical contractors, industrial electricians, 
engineers, consultants, inspectors and motor shops. Covering AND ‘MAINTENANCE 


engineering, installation, repair, maintenance and manage- 


; P with which is consolidated Electrical Contracting. The 
ment, in the field of electrical construction and maintenance. 


Electragist and Electrical Record Est 


55th Year NOVEMBER + 1955 


Sidelights 
Washington Report 
Certified Lighting Steps Out, An Editorial 


Low-Voltage Control for Modern Electrical Living 


By C. K. KOLSTAD—Modern control system in deluxe residence 
low-voltage relays, remote operation of 33 units by manual and motorized 
master switches. 


Conducting Labor Cost Studies—I 


By RAY ASHLEY—A series of discussions on labor cost research as an essen- 
tial part of an electrical contracting operation. 


Building Insulation—the Key to Successful Electric Heat 


By W. J. NOVAK—Building insulation is a necessary part of any practical 
electric space heating installation. 


New Modernization Technique Features Outside Aluminum Conduits. . . . 


By J. P. REYNOLDS—Riser bottleneck is broken by installation of light 
weight, rustproof raceways in the courtyard of the Ebasco Building 


Automatic Protection from Fire ek aha he chs 
By A. A. SCHUHLER—Valeria home installs automatic protection from fire 
featuring detectors which sound alarm on a sudden rapid rise in temperature. 


Distribution for Health... 


By ALDO P. LERA—San Francisco's recently modernized and enlarged Chil- 
dren’s Hospital reflects top-flight electrical planning and workmanship; com- 
bines improved security and control. 


Automation Takes Preventive Maintenance. . 


By C. F. KITCHENS—A breakdown could mean the loss of an entire brew 
so Anheuser-Busch, Los Angeles brewery, has a carefully planned preventive 
naintenance system. 


Revamping a Distribution System. 


By E. GRIFFY, Jr. How one electrical contractor tackled a typical job of 
modernizing a distribution system to meet heavy load growth in a large office 
building. 


Dual Role for Raceway 


Aircraft production gets underway as dual role for raceway permits early opera- 
tion of permanent lighting system. 
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continued 


Single-Phase Repairs Can Be Profitable 


If handled in a separate, well organized department, 
single-phase repairs can be profitable. McBroom Elec- 
tric Co. uses dual conveyor to up shop efficiency. 


He Sells Lighting “Up” 
Revamping a 30-year-old lighting 
footcandle levels from 5 to 140. 


system boosted 


Contract Maintenance Key to Lighting Performance... . 


By SAMUEL FELDMAN—Modern lighting mainte- 
nance organizations replace lamps and parts at no 
additional cost to customer; trained men detect and 
correct minor troubles before they become serious. 


At the Test Bench—15 


By WALTER J. PRISE—Checking capacitor motors. 


Practical Methods 


Acrylic ceiling modernizes lobby ; acoustical baffles sup- 
port luminous panels; trolley duct adds flexibility to 
store accent display lighting. 


Reader Service 


Product news announcements, catalogs and bulletins. 


Data Sheet 


Fireproofing of cables and duct-entrance protection. 


Reader’s Quiz 
Questions and answers on reconnecting motor three 
to single phase; speed and rotation of rewound motor. 


Questions on the Code 


Answers to code questions including service attach- 
ments to low buildings; branch circuits; circuit cal- 
culations. 


In the News... 


Dates Ahead 
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—Sidelights 


CONTROL — Contractor Kolstad’s 
wiring system for a residence in Dans- 
ville, N. Y. leads off our feature sec- 
tion (page 83) this month. It also 
took top honors in a contest sponsored 
by the National Electrical Industries 
Show. Notable features of the project 
are the use of remote low-voltage 
switching and variable reactance light- 
ing controls. 

Despite his small town location 
(Alfred Station, N. Y.), Kolstad finds 
many opportunities to apply his engi- 
neering training and ingenuity in the 
application of controls. On another 
project he installed an electric snow 
melting system in a driveway which is 
turned on automatically by a snow de- 
tector. For precise temperature con- 
trol of an electric oven, he designed a 
system using saturable reactors to con- 
trol the ac energy input. His experi- 
ence indicates some of the possibilities 
in every community for the application 
of automatic controls and control spe- 
cialties. 


THERMAL INSULATION-—In 1948 
a Long Island builder erected some 
150 small frame homes using electric 
glass wall heaters. The units were in- 
stalled by an electrical contractor un- 
der the direction of the builder. 

To combat heat loss, the builder in- 
stalled single thicknesses of reflective 
insulation throughout the walls and 
ceiling. Immediate response was all 
favorable; the new type of heat was 
clean, the heaters were attractive, there 
was no maintenance. But then the 
cold weather of February hit and heat- 





ing bills skyrocketed. ‘The murmur of 
discontent rose to a roar, culminating 
in eventual lawsuits by some 20 home- 
owners. Some later removed the heat- 
ers and converted to oil; others insu- 
lated their homes properly and still 
have the heaters operating. 

When insulation is inadequate, elec- 
tric heat gets the blame. Over most 
of the temperate zone, effective ther- 
mal insulation is essential for efficient 
and economical electric heating. The 
electrical contractor must take the re- 
sponsibility for specifying or approv- 
ing the thermal insulation in exacting 
detail if he wants to protect his repu- 
tation and satisfy his customers. 

To provide our readers with accurate 
data on thermal insulation products 
and methods, W. J. Novak sought the 
technical advice of leading manufactur- 
ers of insulating products and the ex- 
perience of manufacturers of electric 
heating equipment. His _ report, 
“BUILDING INSULATION — The 
Key to Successful Electric Heat’, be- 
gins on page 90. It is “must” reading 
for everyone concerned with the appli- 
cation of electric space heating. 


CORRECTION-— If you found it diffi- 
cult to interpret Charts III and IV on 
pages 97 and 99 respectively of our 
October issue, trv switching the color 
part of Chart III to Chart IV, and 
vice versa. The printer got the color 
cuts transposed. Sorry! 


OUTSIDE RISERS—A major prob- 
lem in the electrical modernization of 


multistory buildings is the location and 
installation of new risers. Big conduits 
and their supports occupy substantial 
space, not always conveniently avail- 
able. Lorson Electric Co. of New 
York beat the riser problem on its 
Ebasco Building rewiring project by 
running seven new feeders 23 stories 
up the outside walls facing on a court- 
vard. Key to the successful installation 
was the use of light-weight, rustproof 
aluminum conduits. Project details are 
described in “Outside Aluminum Con- 
duits” beginning on page 97. 


MODERNIZATION — Another — on- 
the-job case study of electrical mod 
ernization is a large office building 
project described by E. Griffy, Jr. of 
Oklahoma Electric Supply Co. of 
Oklahoma City, Okla., “Revamping a 
Distribution System’, page 108. Fea- 
tures of this project include the use 
of large interlocked armored cables and 
busways. 


AUTOMATION — With automation 
comes more exacting standards of pre- 
ventive maintenance. As automatic 
operations link processes together, 
breakdown or failure can effect much 
larger areas of production. Chas. F. 
Kitchens, foreman of the electrical 
shop at the Anheuser-Busch brewery 
in Los Angeles describes the operation 
of the carefully planned preventive 
maintenance program in his highly 
automated plant, where a breakdown 
could mean the loss of an entire brew. 
“Automation Takes Preventive Main- 
tenance” begins on page 106. 
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New, 30 and 60 Amp. 





HEAVY DUTY 


PLUGS & RECEPTACLES 


"°'SPecial tools, |” ™AChining; 
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S1Z€ portable ble ct takes 


amp. capacity. to full 30 of 








Circuit-Breaking Features 
Make Arktite Safe at Full Load | 
Without Disconnect Switches 











Each contact is insulated in a separate chamber. 
Arcs formed while making or breaking circuit are 
snuffed out in arcing chambers by pressure- 
deionization and lack of oxygen. No chance of 
flash-over even if break is made at full load. 






With grounding contacts longer than load con- 












OR SEE YOUR cats 
CROUSE-HINDS tacts, plug and tool are grounded before circuit 
DISTRIBUTOR. is made and after it is broken. 


New Arktites now available in 30 and 60 
amp. sizes — 2-pole, 3-pole and 4-pole styles. 
Fully interchangeable with old Arktites — 
same economical price. 
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Washington Report 


We are in a new era of prosperity with the usual inflationary pressures 
being held in check, according to Dr. Arthur Burns, President Eisenhower's 
chief economic adviser. But he cautioned that “In an economy like ours, 
poised on a high plateau, neither the threat of inflation nor of recession can 
ever be far distant..." , 

Some ecoridmic ‘guideposts which point to progress and prosperity: 

* Gross national pfodtict {GNP) hit a record annual rate of $392 billion dur- 
ing the 3rd Quarter, exceeding 1953’s peak by about 5%, more than $25 
billion ahead of :tast year. 

* Personal incame\is now dt an annual rate of $310 billion—a record. 

¢ Industrial output in September was 141% of 1947-49 average (FRB Index), 
up 15% over same month last year and setting a new high despite the dip 
in auto production which occurred in September. 

* Employment reached 65.5 million in August for a record, dropped to 64.7 
million in September,‘ but this was still the highest number employed for 
any September in history. Unemployment dropped to 2.1 million in Sep- 
tember from August’s 2.2 million, 3.2% of the total labor force. 


New construction spending topped $4 billion in September for 
the first time in history, Commerce and Labor Depts. reported. The volume 
of slightly more than $4 billion was 9% higher than September 1954 vol- 
ume, the pre-1955 high. Dollar volume for the first nine months of 1955 
were $31.1 billion, 12% ahead of similar period last year. 


Housing starts in September slumped to 113,000, lowest since 
February, 2,700 below same 1954 month, and 8% below August’s 123,000 
starts, as NAHB officials and other home builders urged relaxation of credit 
curbs set up earlier this year. The September decline, according to some 
mortgage lenders and builders, signals a slowdown in the home building 
spree, will result in some 10% reduction in homes built in 1956 if credit 
terms are not eased. 

Public housing starts in September were 1,300, compared with 3,600 
in September of last year. Public Housing Administration officials have 
set up a priority system to allocate the 45,000 public housing units authorized 
for this fiscal year by Congress, expect quotas to be exhausted by next 
June 30. 


Metals shortages hit construction during 3rd Quarter as steel, alu- 
minum and copper were inadequate for the huge market brought on by the 
record construction boom and an expanding economy. 

Steel output in September was 9,881,000 tons; in first nine months 
of this year was 85,782,796 tons, a new record. Price increases are being 
discussed again, may be imposed early next year. 

Aluminum output first eight months of 1955 was over a million 
tons, with backlog of orders growing rapidly while new capacity is being 
added. Price increases total about 10% this year, but further hikes are not 
expected. 

Copper deliveries to domestic users in September were 144,571 
tons, up 55,223 tons from August and close to the May 1953 record of 
146,215 tons. Soaring output is already bringing pressure for price cuts 
but the 43 cents a pound rate established September 1 is expected to hold 
through 1955. 


Orders for two parts of the earth satellite, given the name ‘’Project 
Vanguard”, have been awarded Glenn L. Martin and General Electric Co., 
Navy announced. Martin will build the rocket launching vehicle, and GE 
the rocket motor for the first stage of the series of rockets that will shoot 
the little satellite ball out into space. President Eisenhower announced this 
project last July. 


Loans for electric wiring, appliances and equipment, water systems 
and plumbing totaled $4.14 million last year for installation on farms, 
Rural Electrification Administration, the lending agency, reported. About 
$2.6 million was for electrical appliances and equipment, REA said. 
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WHAT'S NEW IN MOTOR CONTROL? * *® & GET IT FIRST IN CUTLER-HAMMER 


New Cutler-Hammer Three-Star Combination 
Starters offer industry important new economies 


C-H 9589 
COMBINATION STARTER 


Combines safety discon- 
nect switch with motor 
starter in a single unit. 7 
NEMA | Enclosure is here ” 
Wustroted. } 


rua > 


Convenience and economy are basic 
advantages of combination starters. 
Users everywhere say the new 
Cutler-Hammer * * * Combina- 
tion Starters bring these basic 
advantages to new high levels of im- 
rtance. Contact life is so amaz- 
ingly improved that maintenance 
care is never needed in all normal 
uses. Adjustable load sensing coils 
rmit motors to work at top capac- 
ity without hazard to provide maxi- 
mum production without needless 
work interruptions. And the widely 
faces Cutler-Hammer exclusive, 
ull three-phase overload protection 
in standard combination starters, 
is optional at slight additional cost. 


Full Three-Phase Protection 


Only three overload relays can give com- 
plete three-phase protection to avoid mo- 
tor burn-outs and their costly interruptions 
to production. And only Cutler-Hammer 
offers this complete three-phase protection 
in standard combination starters. You pay 
only for the third relay, nothing extra for 
special engineering or special enclosures. 
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Adjustable Load Sensing Coils 
The accurate adjustment of overload pro- 
tection permits motors to work harder with- 
out damage to motor windings. This is more 
important than ever with the newer type 
small frame motors. Adjustable load sensing 
coils in these new starters provide 3% 
loading accuracy instead of the 10% to 
12% accuracy in competitive control. 


Compare the performance and econ- 
omies of these remarkable new 
Cutler-Hammer Three-Star Com- 
bination Starters with any you have 
ever known. Cutler-Hammer Bulle- 
tin 9589 Combination Starters in- 
corporate rugged disconnect 
switches of advanced design (fused 
or unfused). Cutler-Hammer Bulle- 
tin 9591 Combination Starters are 
equipped with circuit breakers. 
Your nearby Cutler-Hammer Au- 
thorized Distributor is stocked and 
ready to serve you. Order from him 


UTIL 
CUTLER-HAMMER, Inc., 1306 
8 Paul Avenue, Milwaukee 1, 


~ 


Superlife Vertical Contacts 





Experienced control users insist on dust- 
safe vertical contacts. And now the famous 
Cutler-Hammer vertical contacts have been 
doubly improved. First, their new light- 
weight design cuts bounce to reduce arc- 
ing. Second, any arcing that might occur is 
now pressure-quenched. Compare per- 
formance and see the difference. 
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A MESSAGE TO AMERICAN 


INDUSTRY ® ONE OF A SERIES 


Automation Creates Jobs 
For Workers With Skills 


There is new and reassuring information for those 
who fear that “automation” — the control of machines 
by machines — will mean fewer job opportunities. It 
comes from a special survey of 1,574 companies in 
metalworking industries recently completed by 
AMERICAN MAcuiNist, a McGraw-Hill publication. 
More than one-fifth of the companies reported that 
they already have automatic loading, transfer or as- 
sembly machinery in operation. In these companies as 
a whole there has been a net increase in total employ- 
ment since this machinery was installed. 

According to the AMERICAN MACHINIST survey, of 
these companies with actual experience in automation 


26% reported increases in employment 
averaging 21% 

51% reported no change in total employment 

23% reported decreases in employment 
averaging 16% 


More Jobs for the Skilled 


Of greater significance, however, is the re- 
sponse by 40% of these companies that they 
required more skilled maintenance men and by 
21% of the companies that they had increased 
their engineering staffs. This indicates that auto- 
mation is strengthening a trend already evident in 
the United States, a trend of expanding opportunity 
for those with industrial and professional skills and, 
relatively, of contracting opportunity for the unskilled. 

The following chart shows how strong this trend 
has been over the past 25 years and how &trong it may 
be expected to be over the next 15 years. 

There has been a sharp decline in the percentage of 
unskilled workers in the nation’s labor force and a 
corresponding increase in the percentage of those 
with varying degrees of skill. 


Percent of labor force 


Increasing 
occupations 








Semiskilled workers 











Decreasing 
occupations 








It is possible, of course, to cite cases of individuals 
and groups that do not conform to the charted trends. 
Farmers, for example, are becoming at the same time 
more skilled and less numerous. But this does not up- 
set the broad proposition that opportunities are in- 
creasing for those who have skills. 
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Power and Production 


Much of the basic explanation for the rela- 
tive expansion of opportunities for those with 
industrial and professional skills lies in the in- 
creasing use of power-driven machinery. This 
has made possible a vastly greater increase in manu- 
facturing production than in the manhours of human 
labor devoted to it. The following chart shows the 
relative increases in electrical energy and manhours 
of labor used in manufacturing since 1930 and the 
rise in industrial production. 


1930 1955 1970 inde» 

Electrical energy 1930= 100 

(billion kwh) 52 212 400 7 
Industrial production 4 

(1947-49 = 100) 49 135 203 
Production manhours “| 70 

(billions) 161 27s «28.4 

— 500 






. manhours — 
roduction er tt 








L 


1930 1955 1970 
*Excludes power used in aluminum and magnesium 
reduction, both very heavy power users. 








Power-driven machines have reduced the amount 
of human energy required for physical labor, but they 
have increased the need for skillful handling and 
maintenance. As the AMERICAN MACHINIST survey 
demonstrates, the same is true of automatically con- 
trolled machinery. 


Higher Wages, More Leisure 


The rising average wage of American indus- 
trial workers and the decline in hours per week 
that they must work reflect directly the extent 
to which the increase in industrial production 
has outstripped the manhours devoted to it. 
The final chart shows the increase in weekly wages 
(in dollars of constant purchasing power) and the 
decrease in the average workweek in manufacturing 
since 1930. It also shows the changes that may come 
in the next 15 years if present trends continue. 





$105 


42.1 
hours 





hours 





| More pay, 
for less work 
for manufacturing workers 











1930 1955 1970 


There are some who would slow what an 
earlier editorial in this series characterized as 
“the continuing process of taking dull and la- 
borious work off the backs and minds of men 
and transferring it to machines operating in 
large batteries under automatic control.” In 
doing so, they might make the world safer for 
those with no skill. The far more constructive 
course is to welcome the expanding opportuni- 
ties now being provided and be sure that the 
nation’s young people, who are now starting 
another school year, are prepared to take ad- 
vantage of them. 





This message is one of a series prepared by the 
McGraw-Hill Department of Economics to help 
increase public knowledge and understanding 
of important nationwide developments that are 
of particular concern to the business and pro- 
fessional community served by our industrial 
and technical publications. 

Permission is freely extended to newspapers, 
groups or individuals to quote or reprint all or 
parts of the text. 


PRESIDENT 
McGRAW-HILL PUBLISHING COMPANY, INC. 
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STANDARD CABLE SUPPORTS 


This Cope quickly-erected, standardized system 
is ideal for supporting runs of power, signal and 
control cables in industrial plants and power 
generating stations. All units in the Cope system 
are equipped with the new Pin-type coupler which 
permits sections to be joined together in a matter 
of seconds to form a strong mechanical joint with- 


out the use of nuts, bolts or washers. 

Cope also supplies a complete line of mount- 
ing brackets for Trough, Channel and Ladder 
which can be hung from almost any structural 
member. - 

For complete information, write for Bulletin 67 
and 67A. 


CABLE TROUGH 


The popular expanded metal Cable Trough is ideal 
for supporting runs of non-metallic jacketed cables 
where continuous support is required. The trough is 
supplied in widths of 6”, 9”, 12”, 18” and 24” and 
lengths of 8, 10 and 12 feet. Standard fittings for 
each width permit the trough to make changes in 
direction and elevation, join and cross, and, in short, 


conform to any plant layout. 


CABLE LADDER 


This new Cope product has been developed specifi- 
cally for the support of armor and other semi-rigid 
cables which require only intermittent support. 
Basically, the Cope Galvanized Steel Ladder consists 
of two main “Z” shaped stringers to which rungs are 
welded on 18” centers. The rungs are suitably slotted 
to permit cables to be quickly clamped to them with 
simple band type cable straps and pads. Cope Cable 
Ladder is supplied in widths of 6”, 9’, 12”, 16”, 18”, 
20” and 24” and in 12 foot lengths. Ladder sections 
have been designed to connect with Cable Trough of 
similar width. Horizontal and vertical fittings for alli 


widths are standard items. 


CABLE CHANNEL 


The Cope Cable channel has been designed to sup- 
plement ladder and trough by providing an econom- 
ical means of supporting a limited number of 
armored or non-metallic jacketed cables—such as 
would occur in branch runs, etc. 

Cope channel is available in 12 foot lengths in 
widths of 3” and 4”. All sections except vertical risers 
are provided with ventilation and drainage holes. 


Horizontal and vertical fittings are also available. 


2°35. Caere, INC. 


711 SOUTH 50th ST., PHILADELPHIA 43, PA. 
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200 Amp 
Main Pullout 
with 

40 Plug-In 
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200 Amp 
Main Pullout 
with 

28 Plug-In 
Circuits 
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FUSIBLE SERVICE EQUIPMENT 


with LOG UV FLEXIBILITY * 








How well you know it—service entrance 
requirements have skyrocketed ! More circuits 
needed! A greater variety of circuit combina- 
tions needed! This has been the problem—how 
to get the device with exactly the right com- 
bination of circuits, when you need it. Now, 
Square D gives you the logical answet— 
plug-in fusible circuits! 


Square D offers you two new basic devices, 
one with space for 28 circuits—the other, 40. 
Both devices have 4 200 ampere main pullout. 


Boxes, interiors and fronts, as well as 
packaged plug-in units (plug fuse oF pullout 
types) are available off-the-shelf from your 


Square D distributor —right now! 


All plug-in units feature Square D's Write for Bulletin $D-36. Square D Company, 
6060 Rivard Street, Detroit 11, Michigan 


exclusive S WINGRIP mounting—easy, speedy 
installation, automatic alignment and positive 


contact with bus bars 








WITH 
8, 12,16 or 20 PLUGS 12 PLUGS 
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of New Pennsylvania Electric Building 


iELD 


Wakefield Sigma Beautifies Lobby 


* 


Here is another example of Wakefield Geometrics in action. This wall-to-wall installation of 


14 


Wakefield Sigma is completely integrated with the mechanical equipment, and the 


installation was handled in its entirety by an electrical contractor. Illumination is evenly 


distributed over the 1296 square foot area, and multiple switching permits a level as low as 50 


footcandles and as high as 150. Acoustical baffles on a 4 foot module reduce noise and 
contribute to a wonderfully pleasant environment. 

One of the characteristics of Sigma, and of all Wakefield Geometrics, which is attracting 
much favorable attention from contractors and owners alike is the matte finish of 

the Rigid-Arch plastic diffusers. This special finish prevents objectionable mirroring of 
lights or reflections from outside the building. 


Catalog 55 describes and illustrates Wakefield Geometrics in detail. Write for your copy. 


THE WAKEFIELD COMPANY 


VERMILION, OHIO 
WAKEFIELD LIGHTING LIMITED 
LONDON, ONTARIO 
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GEOMETRICS 





Another 


Installation 


Pennsylvania Electric Com- 
pany, Erie, Pa. 

Architects and Engineers: 
Lacy, Atherton and Davis, 
Wilkes-Barre and Harrisburg, 
Pa. 

Electrical Contractor: North- 
west Electric Company, 
Erie, Pa. 

Distributor: General Electric 
Supply Company, Erie, Pa, 























yf Higher-temperature ceiling 
VY Lower-temperature floor 
/ Greater toughness 

Longer weather resistance 
/ Low dielectric loss 


»/ Low water absorption 


There is a difference in polyethylenes— 


specify AA LATH ON’ 


polyethylene resin 


REG. U.S. PaT. OFF 


BETTER THINGS FOR BETTER LIVING... THROUGH CHEMISTRY 


Know the family of ALATHON polyethylene 


resins for insulation and jacketing materials 
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Your copper or aluminum conductors have the very 
best protection when covered with one of the family 
of “Alathon” polyethylene resins. Insulation and 
jacketings of Du Pont “Alathon” have outstanding 
dielectric properties. Users find wire jacketed with 
“Alathon” easy to handle, lightweight, and pliable. 


The heat resistance of “Alathon’’ is superior to any 
other polyethylene on the market. Tough, weather- 
resistant insulation and jacketing of Du Pont 
“Alathon” assures long service life. 


For additional information, clip and mail the 
coupon below. 


ee Ec 


E. |. du Pont de Nemours & Co. (Inc.), Polychemicals Department, 
Room 4411, Du Pont Building, Wilmington 98, Delaware. 


In Canada: Du Pont Company of Canada Limited, 
P. 0. Box 660, Montreal, Quebec. 


“ 


Please send me complete information on Du Pont ‘‘Alathon” poly- 
ethylene resins. | am interested in evaluating these materials for 


Position 
Firm Name SS I Ea SS 
Street Address 

AR ht. 





Type of Business_ 





Zz 
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“OPTIK- 
ANGLE” 
GAUGE 


(Pat. Pending) 


Prices subject to change 
without notice. 









NEW, LONGER STROKE RAM! Extends to full 


MAKES SETUPS IN SECONDS! Two pins unlock 
10-inches. Enables making 90° bends in one top plate. Pipe can be laid in from above. 
X stroke. Also forms 180° bends quickly. } “Lock-on" shoes are switched in seconds, 





* 


|_/*FEATHERWEIGHT” PORTABILITY! Light ELIMINATES GUESSWORK, TRIAL FITTING! , ALSO CORRECTS OVERBENDS! Motor-driven 
Lf strong aluminum-alloy frame and New exclusive ‘“Optik-Angle” gauge records | pump available for multiplying output of work, 

\| shoes! Just a breeze to carry this bender angle of bend (0° to 105°) as work progress- Ram adapts to standard “Porto-Power” attach- 
/ cround floor or overhead. v es. It's mounted on the bende ments for lift, pull and other jack jobs. 
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bende in [cetup! 


~NEW EXCLUSIVE FEATURES 
SLASH BENDING COSTS! 


yEW “OPTIK-ANGLE” GAUGE 


(Patent Pending.) At last . . . a fool-proof way 
to eliminate guesswork and time-wasting mea- 
suring in controlling degree of bend. The de- 
gree is constantly indicated by gauge that’s 
mounted right on the bender. 


NEW REMOVABLE TOP PLATE 


This new feature makes it dramatically easy to 
set the shoes and position the pipe for the bend- 
ing operation. There’s no need to slide pipe in 
from the side . . . it’s quickly laid in from above. 


yew LOCK-ON BENDING SHOES 


No time-consuming threading of shoes on ram. 
Simply set shoes on plunger and pin in place. 
No threads to damage. 


uw “FEATHERWEIGHT” 


ALUMINUM ALLOY 


Frame and shoes of this material are rigid and 
strong — yet lightweight for greater portability, 
easier assembly and maneuverability. Far less 
weight to lug around. 


BENDS 6 SIZES OF PIPE AND RIGID CONDUIT 


This new “featherweight” Blackhawk hydraulic 
bender revolutionizes bending methods. It obsoletes 
all other equipment for bending 14 thru 2-inch rigid 
conduit and pipe. Bends are made so perfectly at 
such amazing low cost that practically all need for 
expensive factory-formed ells is eliminated. All of 
this astounding speed, ease, lightweight and pre- 


cision in bending are the result of a design which 
incorporates features asked for by electricians them- 
selves. Check these advantages and you'll see why 
it’s good business to put the new S-130 on your jobs 
right away! For immediate delivery or a demon- 
stration, see your electrical wholesaler or industrial 
distributor today. 








NEW! NEW! More 
time-saving Blackhawk 
equipment announced! 


Write for literature on “New Blackhawk Equipment for Electricians”. 
You'll get facts on the new complete line of lightweight, low-cost hy- 
draulic knock-out punch equipment ... the new S-130 bender... 
plus big line of other Blackhawk hydraulic tools. Write BLACK- 
HAWK MFG. CO., Dept. P-20115, MILWAUKEE 46, WISCONSIN 


BLACKHAWK: 
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WORLD'S LARGEST MANUFACTURER OF HYDRAULIC TOOLS 
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FOR ALL LIGHTING BRAWN 


Safe, dependable, long-lasting and trouble-free panelboards for 
lighting branch circuits and other similar needs are a @ specialty. 

Listed by the Underwriters’ Laboratories, Inc., for label service 
Lighting Panelboards are standardized in design, but tailored to fit 
any need. Column type and Dustite also available. 

@ Lighting Panelboards are of two types — the Circuit Breaker 
and Switch and Fuse virtually all have been specifically designed to 
make additions of circuits and changes in capacities an easy task. 
Another popular feature is that virtually all are of the panel base 
assembly type which means all components are packaged for quick, 
easy assembly on the job. 

Capacities of the Circuit Breaker type are 10, 15, 20, 30, 40, 
and 50 amps., 4 to 42 poles with main lags or circuit breaker, 3 wire 
single phase or 4 wire, three phase. Switch and Fuse capacities are 
30 amps., 8 to 40 S. P. circuits with main lug or safety type main fuse 
disconnect for 3 wire single phase, 115/230 volts and 4 wire three 
phase, 120-208 volts. All circuit breaker and switch and fuse units 
are of the quick make and quick break type. 

Insist on (P Panelboards for all lighting branch needs. Contact 
your nearest @ representative listed in Sweet's for further information. 


Statth Adam Glectricl 


BOX 357, MAIN P.O. e ST. LOUIS 3, MO 
Phone JEfferson 3-6550 
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H CIRCUITS 





CHOOSE FROM THESE 
FOUR TYPES 


QP QUICKLAG P, a plug-in thermal-magnetic circuit 
breaker type. Features € QP Quicklag P circuit breakers 
which provide safe, dependable protection against 
service interruptions caused by harmless, momentary 
overloads, short circuits or severe overloads. Screwless 
assembly, pressure type connection between circuit 
breaker and bus bar and sequence bussing are other 
features. 


QS QUICKLAG S, a thermal magnetic circuit breaker 
type with screw connection to bus bar. Features QS 
Quicklag S Circuit Breaker with trip free handle for 
protection against momentary or abnormal overloads 
and short circuits. 


TM, a thermal-magnetic circuit breaker type with @ 
design magnetic blowout. Trip-free handle of @ T-M 
circuit breaker provides automatic circuit protection 
against harmless, momentary overloads, short circuits 
and severe overloads. 


@® LNTP, a switch and fuse type panelboard. Combines 
single pole fuse and heavy duty tumbler switch in four 
circuit standardized sections. 


makers of: pe 
busduct + panelboards + switchboards 
service equipment + safety switches 
load centers + Quikheter 
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ONE SWITCH BOX FOR EVERY TYPE OF WALL 


NEW VERSATILE RACO 7491 BOX 


FOR DRY WALLS! FOR PLASTER WALLS! 


(1) PLACE ON STUD 
| (2) LINE UP MARKS 


(3) NAIL IT DOWN 


Line-up with | 


stud face | cat INSTALLED TRUE 


for wall a me «© AND SQUARE..IN 
thickness | wet A FEW SECONDS 


Two Nails Will Hold! 


Five Nails For Most 
Rigid Mounting! 


Save time and money on every job with this new, versatile Raco 
No. 491 Switch Box. Self-gauging Raco D Bracket aligns box true 
and square. Bracket and box are one-piece for added strength... 
non-gangable. A roofing nail in each end of the bracket and a 16- 
penny nail through the box hold it solid for installing rock-lath. 


Bracket is integral part of box side WRITE FOR FURTHER INFORMATION 


Ca sree UIP Nm 
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For rural electrification, RoMarine-RoPrene 
serves as the service entrance, 


RoMarine-RoPrene’s light weight and smaller diameters 
branch circuits between buildings. 


make it ideal for trays, racks and other metal raceway 
installations. 


as well as 


You can cut cabie 





RoMarine-RoPrene is easy to pull in 
manholes and conduit or duct runs. 


Full-Color Movie Tells Dramatic Story 
of Cable « Cas_e Patuway or Power. 
A 45-minute feature film in sound and 
color, 16mm. Now available for show- 
ings to technical personnel. Write Rome 
Cable Corporation, Rome, New York, 
for bookings. 
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RoMarine-RoPrene is all-resistant to the effects of burial directly in earth, 


" + 
«ein 


as in the case of this Fort Worth, Texas, International Airport installation. 


Yes, it is true that in the long run it 
often costs less to buy the best. Ro- 
Marine-RoPrene power distribution 
cable proves it. It has an enviable per- 
formance record. In construction, it 
combines high quality RoMarine, 
heat- and moisture-resistant rubber 
insulation, with the ruggedness of Ro- 
Prene (Neoprene) sheath. Economy 
results not only from its dependabili- 
ty but from its versatility, as well. 
RoMarine-RoPrene is one cable that 
can be installed aerially, in ducts and 
conduits, buried directly in earth or 
in runs combining all three. Widely 
accepted for power-distribution cir- 
cuits, there are many instances where 
it becomes a money-saving building 
wire. It costs but little more than the 
cheapest ... yet more than makes up 
the difference with long life and elec- 
trical stability. 

How you save 
Compared with cables having metal- 
lic coverings, RoMarine-RoPrene 
makes these economies possible: 

e Lower original purchase cost 
e Savings through reduced inventory 
¢ Lower replacement costs 
Less termination and splicing 
expense with fewer accessories. 
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costs with this premium cable 


You get these advantages: 
Exceptionally long service life 
Ease of terminating and splicing 
Light weight and smaller diameters 


No fibrous or other coverings to 
deteriorate 

Immunity to the effects of 
electrolysis, corrosion and 
temperature extremes 

High resistance to oils, acids, 
alkalies, moisture, abrasion, 
flame and weather. 


Where you can use 


RoMarine-RoPrene 


Generally recommended for 600-volt 
service, RoMarine-RoPrene is ideal 
for a multiplicity of applications by 
electrical utilities, in industrial plants, 


It Costs Less 
to Buy the Best 


cy 
ao} ) 


for rural electrification, airport wiring 
and residential services. 

It is specifically approved by Un- 
derwriters’ Laboratories, Inc. as Type 
USE for underground service en- 
trances. 

It is approved by Civil Aeronautics 
Administration for airport wiring, 
when CAA Specification L-824, with 
Type A insulation, applies. 

It has been proved a superior prod- 
uct for general purpose wiring and, 
except under circumstances of the 
National Electrical Code, can be un- 
hesitatingly recommended for 75°C. 
operation. 

It will pay you to check into the 
economy and serviceability of Ro- 
Marine-RoPrene power distribution 
cables. Detailed specifications and 
prices are yours for the asking. Write 
or phone today for Bulletin RR-2. 


ROME CABLE 


Cooperation 
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Still on the job ... arrer 30 years: 
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New 20” Floodlight, Type 20175 


PYLE-NATIONAL Enclosed Cast Aluminum 


FLOOD LUIGI US 


Pictured above is a night view of the Wrigley Building, e WATER-TIGHT 
Chicago, one of the early installatons of Pyle-National flood- 

lighting. The original lights are still on the job even after e DIRT-TIGHT 

having been loaned to the Navy during the war. When rein- 

stalled, total cost of replacement parts was less than $2.00! e CORROSION-PROOF 


This is a remarkable example of the long-range economy e HIGH EFFICIENCY 
and efficiency you can expect from high quality enclosed 
aluminum floodlights. e LOW MAINTENANCE 


Fourteen models to serve every need. Literature furnished on request. 


THE PYLE-NATIONAL COMPANY 


WHERE QUALITY IS TRADITIONAL 
1344 North Kostner Avenue, Chicago 5], Illinois 


s and Representatives in Principal Cities of the United States - Can adian » Agent The Holden Co., Ltd., Montreal 
Export Department: International Railway Supply Co > Chi St., New York 
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This photo might better be captioned, ‘‘How to ruin a good cable quickly.” 
The scene is a slag dump, the cable is TIREX, the conditions are awful. 
Yet this TIREX Cable is nearly five years old. 

Each time the shovel moves, it drags the cable over hot, razor-sharp 
chunks of slag. An ordinary cable would have given up the ghost long 
before, but not TIREX. It keeps working despite cuts, despite heat, 
despite brutal abrasive conditions. 

It’s the extra toughness of the cured-in-lead Selenium-Neoprene 

Armor that makes TIREX the preferred cable on a job like this. 

If you have a job that requires the operation of portable or mobile 
equipment under difficult operating conditions, you should use Sim- 
plex-TIREX. You can get most sizes and styles from your local 

electrical wholesaler. 


Why not get a length of TIREX for testing? 
You'll be glad you did. 


Tha Lar Ef ‘ 
\ * 9 Se. ee 


SIMPLEX WIRE & CABLE CO., 79 Sidney Street, Cambridge 39, Mass. 
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Medel 4300-P8 





Specify the —Zezote, No. 11 
WHERE SPACE IS LIMITED 














| RUGGED THROUGHOUT 
It's only '%n" thick MEGILI® industrial lampholders 
Peo § = are built to outlast all others 


lighting canopies and fixtures, and FHP motor housings 


where switch space is limited. Only 15/32” thick, Levo 


Fram the mechanism through to the outer shell, McGill 
Lampholders are built heavier to last longer and cut re- 
iters’ “T” rating on the famous Levolier mechanism placement costs. They have a screw shell .006” heavier 
that assures dependable, trouble-free switch per than standard, Ps a —s switch 

salad : aL ae mechanism, and an extra heavy, impact-re- 

lane Furnished with durable molded phe sisting molded phenolic shell. Models are 
available with single and two-circuit mech- 


anism, pull-chain, plain-lever and push-but- 
MSGILL 


71 fits in the smallest spaces. It carries Under 


lic case, patented lever control, pull chain only 


in 6 wire leads 


ton control, with or without shade threads. 


makes 


HEAVY DUTY Levotier | 


Switches J ZLevotcer No. 21 offers 
PORTABLE ne OR LOW COST DEPENDABILITY 










650-SR 7 
Extra heavy cages ( | 
with NO-ROL feature 
Molded Rubber Handles \\ \) JU 


McGill Rubber Handle Lamp Guards a | i ‘ j 

are heavy-duty, highly versatile and in 3 am y SWI t C h es 
will last many times longer than ordi- | : 
mary portables in all industrial uses. ey ecertihameltte ts) ( yet inexpensive, the Levolier No 
The cage is built of extra-heavy steel 
wires, electrically spot welded and 
heavily zinc-plated. It has a bright 























21 switch is the quality 3 Amp “T” 125 volt switch on 


the market today. It features pull-chain control and 


chromate finish — open or closed end. 6” wire leads permanently fastened to terminals by 
Model 7100-SR fastens cage to handle pressure connections. The molded phenolic case meas- 
pe . ae Res gare! that ures 1” x 114". Will accommodate mounting. thick 
ae p~ * Availatle ms Fn an ness up to 5/16”. A desirable switch to put depend 
out Levolier ‘gwitch. Completely Un- ibility into lower amperage current control 
derwriters’ approved. 
7100-SR 
YOU CAN DEPEND ON Available through leading Electrical Wholesalers 


For complete information on products of the McGill 


C Electrical Division, write today for Catalog No. 49-A. 
“ . L 


McGILL MANUFACTURING COMPANY, INC. 
Q U A L T Y 450 N. Campbell St., Valparaiso, Indiana 
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IMPORTANT NEW BULLETIN 


describes space-saving, weight-saving 


LLL Performance-Rated 


MOTORS 


1 to 30 H.P. 
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On, e anitteg ci THIS 
is >, 
Ow, fi rm Ser, es. COUPON FOR 
® aN aimeew// YOUR FREE COPY... 
Mo e 
an hn an oe Ay ae eee oe Ge ee ee ee ee ee ee ee ee - 
_ 
] To CENTURY ELECTRIC COMPANY CE-36 
e 1806 Pine Street, St. Lovis 3, Mo. 
bey ANy ; 
Meg *® ve,| Please send New Bulletin 6-1P1 to: 
No ,°- & 
ase PONE, fcc Ses BGA da .... Title 
q 
Company...... 
Address 
City. tod Ratatat chs ttt Zone State......... 


Performance-Rated© 
MOTORS 
Ye to 400 H.P. 





oy ae 


¢ Offices and 





1806 Pine St., St. Lovis 3, Mo. Stock Points in Principal Cities 
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PARANITE 
PARAUSE’ 


( TYPE RR ) 


@ Paranite Parause cable buries direct in earth to 
provide permanent installation from power line to 
meter, and for connecting buildings. CAA approved 
under specification L824. Can also be used in con- 
duit or ducts. Conductors protected with heat and 
moisture-resistant rubber insulation. Outer Neo- 
prene jacket gives added protection against moisture, 
elements in the soil, and acts as a cushion against 
injury to the current carrying conductors. Single, two 
and three conductors. Write for Catalog! 


PARANITE WIRE AND CABLE 


DIVISION ESSEX WIRE CORPORATION 
Fort Wayne 6, Indiana 
MANUFACTURING PLANTS: Birmingham, Ala.; Anaheim, Calif.; Jonesboro, Ind.; Marion, Ind. 
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TWELVE PAGES OF EASY-TO-UNDERSTAND INFORMATION ... SHOW YOU HOW TO FIGURE YOUR OWN SAVINGS 


Handy bulletin shows why, when, 
and where to use capacitors— 


To cut power costs, gain system capacity, and improve plant voltage 


This factual, straightforward, easy-to-understand 
bulletin for plant engineers answers the questions 
most often asked about capacitors. It explains how 
capacitors work, how you can figure your own sav- 
ings, how many capacitors you may need, and where 
to apply them. 


If you are interested in planning a capacitor in- 
stallation, see your G-E Apparatus Sales Engineer 
or authorized agent. General Electric Company, 
Schenectady 5, N. Y. 


Progress ls Our Most Important Product 


GENERAL @@ ELECTRIC 


Send for free bulletin by 
mailing in this coupon— 


General Electric Company 
Section H 441-108 
Schenectady 5, N. Y. 


Please send me bulletin GEA-5632 


O thave an immediate project in mind 


1) For reference only 


Name 
Title 
Company 
Address 
City Zone..__State___ 
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NEW TYPE D, three-phase transformer, offers 
more wiring connection space. Natural draft 
general-purpose unit has modern appear- 
ance, ratings extend through 500 kva. 


NEW G-E voltage stabilizing transformers 
have benefits that include size reduction, 
longer-life and quieter operation . . . Direct 
results of intensive research. 


NEW FRAME SIZES of control trans- 
formers save time, lower installa- 
tion costs. Features open wiring 
or roomy wiring compartment. 


Here’s how G.E. makes dry-type 
transformers smaller, lighter 


at less cost to you 


At General Electric’s new sound lab in 
Fort Wayne, G-E engineers are con- 
stantly working to find new methods 
and materials to give you quieter, more 
efficient dry-type transformers. It is 
research such as this that results in 
higher quality in standardized units at 
less cost to you. G.E.’s new line of con- 
trol transformers is a perfect example of 
what our engineering facilities can mean 
to you. 

THROUGH DEVELOPMENT at the fac- 
tory level, you now get a reduction of up 
to 40 per cent on weight in the new 
control line. Class B Alkanex* insula- 
tion, a direct result of G-E research, 
permits higher operating temperatures 
with less losses and longer life. The new 
all welded ‘‘fourposter’’ construction 
means that laminations cannot shift 
and losses from stray flux are held to a 


minimum. These are typical of the 
benefits you gain from G-E lab research. 
LOWER COSTS result from a lab pro- 
gram that produces a better standard 
unit to fulfill a wide range of specific 
applications. These standard units can 
fill your needs in most cases. In those 
instances where you need a special unit, 
G.E. can modify a standard design or 
build a custom-designed unit to meet 
your toughest applications. 

CALL YOUR NEAREST G-E Distributor 
or Apparatus Sales Office when you 
need assistance in voltage transforma- 
tion or control. Or, if you want prices 
and specifications on the new standard 
lines pictured above, write Section 
410-9, General Electric Company, Sche- 
nectady 5, New York. Your information 
will be forwarded promptly and free of 
charge. 


* Reg. Trade-mark of General Electric Company. 


Progress /s Our Most Important Product | 
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NEW G-E SIZE 4 STARTER 


Plastic case 





Solventiess 
varnish 





Layer-wound Formex* wire 





STRONGBOX MAGNET COIL is enclosed in a tough 
molded plastic case. Coil has firmly anchored terminals 
and is protected against dirt, oil and moisture. 


NEW SIZE 4 STARTER is designed for full-voltage starting of squirrel- SPECIAL ALLOY CONTACTS give long weld-free life. 
cage motors. Bi-metallic overload relays may be easily changed from Arcs are quickly extinguished by new blow-out design 
manual to automatic reset without removing from case. of contacts and cooling action of grids. 
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THOUSANDS OF STARTERS are available. They include: combination, reversing, PUSH BUTTONS are furnished for standard, 
multispeed, and manual and magnetic starters for full- or reduced-voltage starting. heavy-duty, or oiltight applications. Sta- 
Starters are available in all popular NEMA and special enclosures. tions come in all NEMA enclosures. 



























New magnetic starter for squirrel-cage motors 


General Electric now adds a new, compact, NEMA Size 4 
starter to its complete line of magnetic starters. The new 
starter offers many customer-proved features of size 0 to 
3 G-E magnetic starters, such as the strongbox coil and the 
permanent air gap. 


INSTALLED FROM THE FRONT, the new starter has 3-point 
mounting, and is completely accessible from the front when 
mounted. Right up in front are the solderless, pressure- 


Permanent air gap §§ Movable magnet type terminals for easy wiring. Also, 3 electrical interlocks, 
(non-magnetic wafer) 





es : | in any combination, can be installed from the front without 
: PERMANENT AIR GAP, away from striking surfaces, removing the arc chute or movable-contact assembly. A 
j can’t wear down and cause starter to “stick-in.” vertical or horizontal mechanical interlock is also available 


} Magnet design prevents contact chatter. for reversing and multispeed controllers. 


MAINTENANCE IS EASY, and a screwdriver is the only tool 
required. Contacts are readily changed, and both coil and 
contacts are removable from the front without disturbing 
power wiring. 

FOR MORE INFORMATION, contact your nearest G-E 


Apparatus Sales Office or Distributor, or mail in the coupon 
below. Ask for Bulletin GEA-6322. 


*Reg. Trade-mark General Electric Co. 
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FRONT WIRED AND MOUNTED, new starter has solder- 
less, pressure-type terminals for wires from AWG No. 6 
to 250,000 c.m. 3-point front mounting is easy. 











OF G-E CONTROL DEVICES 


FREE NEW 


CATALOG 
of G-E General 
Purpose Controls. 





Advertising and Sales Promotion Sect. L 734-2 
General Purpose Control Department 

General Electric Company 

Bloomington, Illinois 

Please send a free copy of: 

CO GEC-1260A New Control Catalog 

( GEA-6322 New Size 4 Starter 

C) For reference () For immediate project 
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LIMIT SWITCHES AND SOLENOIDS include G.E.’s LINE OF SWITCHES include pressure, Name... wiotescanseannnescnenenenaneesenenaeeenensenenenens 
lever and cam type limit switches, and the vacuum, float, plugging and anti-plug- Title... 
new strongbox solenoid. ging, pilot and reversing switches. IN ci ex ciccncicamniggieptincstycake 
___,_ NERS SERN 
a hceinsss-connsiposcpevintresuoseantionaoonines. acti iiciusmiciiaae 








POTHEAD 





COMPLETE LINE of G-E oil-filled cutouts includes pole, pothead 
and subway types and metal-enclosed assemblies. 
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INDUSTRIALS, such as this oil refinery, use these three-phase metal- 
enclosed G-E oil-filled cutout assemblies to protect equipment. 


UTILITIES with underground systems use G-E oil-filled subway-type cut- 
outs for single phase or three phase, gang-operated, fusing or switching. 
Expansion chambers are required to secure full interrupting rating. 


For best in low-cost switching... industrials, 
electric utilities choose G-E oil-filled cutouts 


Indoors or outdoors, they permit substantial savings on first cost and fuse 
replacement—combine high interrupting capacity, safer operation and long life 


For utility, industrial, commercial and institutional applica- 
tions that combine overcurrent protection and load-break 
switching, more and more companies are choosing General 
Electric oil filled cutouts. 


HERE’S WHY: Low-cost G-E oil-filled cutouts provide high 
interrupting capacity . . . up to 11,000 rms amperes. They 
provide for maximum safety of personnel . . . all arcing occurs 
under oil and all flame, noise and electrically live parts are 
confined within a metal housing. And G-E oil-filled cutouts 
offer long service life since interrupting ratings are based on 
test conditions far more severe than those normally en- 
countered in operation. 


IDEAL INDOORS OR OUTDOORS G-E oil-filled cutouts are 
quiet in operation, and they may be wall or direct-to-equip- 
ment mounted. Single- or three-phase metal-enclosed assem- 
blies provide for all wiring and electrical connections to be 
completely enciosed in a grounded steel cabinet. Entrances 
can be provided for connection to outgoing cables. 


Other G-E oil-filled cutout features include: 


@ Simple fusing, even on gang-operated assemblies. Pre- 
formed fuse links easily slip into place. 

@ Silver-plated self-aligning contacts of heavy forged copper 
with special arcing tips . . . minimize wear. 

@ Leads brought into cutout housing above oil level—no 
gasketed joints under oil pressure. 


e@ Pole and pothead types do not require expansion chamber 
for full interrupting capacity. 


If you have an application that requires overcurrent pro- 
tection plus load-break switching, it will pay you to in- 
vestigate G-E oil-filled cutouts. Available for 2400-, 4330- 
and 7200-volt circuits, they can mean substantial savings in 
initial costs and fuse replacements. 

For complete information, contact your nearest G-E 
Apparatus Sales Representative, or write for bulletin GEC- 
863, General Electric Company, Schenectady 5, N.Y, 433-12 


Progress /s Our Most Important Product 


GENERAL @@ ELECTRIC 


32 ELECTRICAL CONSTRUCTION AND MAINTENANCE . . 





. NOVEMBER, 1955 


Po 


a 








USE TABS FOR DETAILS OF... (46) 





FPAWER 
DISTRIBU TIAN 


SAVINGS 


Save up to 25% with a 
G-E equipped power 
clistribution systems for 
commercial buildings 


YOU BENEFIT THREE WAYS FROM G-E 
EQUIPPED 480Y/277-VOLT DISTRIBUTION: 























1. First-cost savings 
2. Expansible, efficient system 
3. Single equipment source 








This system can help designers, owners, build- 
ers save 10 to 25 per cent on initial costs. 
Higher-voltage distribution provides an effective 
answer to today’s heavy electrical loads. Its 
flexibility and economy allow realistic anticipa- 
tion of the even larger loads of tomorrow. 


GREATEST SAVINGS FROM... 


ih dine 


RISERS AND FEEDERS 

















INSTALLATION LARGE MOTORS AND CONTROL 
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FOR GUIDE TO 
YOUR OWN 
SAVINGS 
MAIL COUPON 
ON LAST PAGE 
OF THIS AD 
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$1,500,000 SAVINGS ©” cauipment were obtained 


when system was selected for 
New York Coliseum. Combining 365,000 square feet of 


display space with 26-story building presented unique 
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$12 000 SAVING resulted at Twin Falls, Idaho 
’ high school with 480Y/277-v sys- 
tem even though 120-v load was large percentage of 
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$20 000 SAVINGS were obtained with 277-v lighting in 
’ Pennsylvania’s new office building 
for the Dept. of Property & Supplies, Harrisburg,a Gen.State 


ae 




















opportunities for savings with higher-voltage system. 
Leon and Lionel Levy, architect; Guy B. Panero Engi- 
neers, consulting engineers; Walsh-Fuller-Slattery, general 
contractors; Jackson-Livingston, eiectrical contractors. 


total. One of the earliest applications of new system, 
school is ideal example of savings possible in small hori- 
zontai buildings. Entire load for school totals only 600 kva. 
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Authority project. Here system proves value in longer, 
lower building. Lacy, Atherton and Davis, architects and 
engineers; The Howard P. Foley Co., electrical contractors. 
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SAVINGS 
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Higher-voltage systems can pay off Tse 
for you as they did 
in these four buildings 





PRODUCTS 


Average electrical loads in commercial-type ONE SOLUTION IS TO SELECT 480Y /277-volt 
buildings have grown to equal many in indus- power systems when remodeling old or con- 
trial plants (approximately 10 volt-amperes structing new buildings. The success of the 
per sq. ft.). With increased use of air condition- system in the four buildings illustrated is 
. . ; . dramatically indicated by the large savings 
ing, electronic equipment, appliances, and better sais ion eeutiaids 

lighting, loads will continue to grow. ; 


Comparable savings with this system exist 
ARCHITECTS, CONSULTING ENGINEERS, ed when 33 to 50% of building load can be served 
tractors, and building owners must provide 


direct from system voltage and when feeders 
first-class power distribution systems to meet average 200 feet in length. For detailed cost 
today’s demands and anticipate tomorrow’s and savings information, use coupon on last 
needs—yet keep costs within reason. page of this ad. 


SEE HOW THIS SYSTEM WORKS P 
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$50 000 SAVING was the approximate, calculated Rambling wings and 10-story tower makesystem ideal for 

’ dollar advantage that resulted this structure. Magney Tusler & Setter, architects and 
from using the new system at the Prudential Insurance engineers; C. F. Haglin& Sons, general contractors; Elec- 
Co. North Central home office building, Minneapolis. tric Repair & Construction Co. electrical contractors. 
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FOR MORE DETAILS 
ON 480Y /277-V 
POWER -SYSTEMS 
MAIL COUPON ON 
LAST PAGE OF AD 
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G-E higher-voltage systems 
provide flexibility 
to meet future demand, 


SYSTEM 


PRODUCTS 





use lower-rated equipment 
to supply larger loads 


Because volumetric and floor space in 
commercial-type buildings is so valuable, 
substations usually must be located in 
basements and penthouses. This can mean 
long runs for secondary feeders. The 
greatest savings with higher-voltage dis- 
tribution come from halving either the 
number and/or size of these feeders and 
their branch circuits. 

SAVINGS AS HIGH AS $30 PER KVA of 
demand can be obtained. Conductors 
carry two to four times the power they 
could at 120/208Y volts—meaning fewer 
and smaller circuits and great savings 
in copper throughout system. In addi- 
tion, lower-rated and fewer circuit breakers 
are neecdel since lower-current distribution 
at higher voltage allows each breaker to 
serve more kva load. Motors above 500 
hp cost less at 480 volts. Motor control 
at the higner voltage costs less for any 
motors. Higher-voltage distribution also 


cuts feeder voltage drop, watt losses. 
Because less equipment and smaller equip- 
ment is needed, installation is easier, less 
expensive. Much valuable space is saved. 


When time comes to expand capacity, 
original savings and advantages are re- 
peated. More new equipment can be in- 
stalled in space that would have been used 
initially with a 120/208Y-volt system. 
When modernizing old buildings it is often 
possible to retain original conductors and 
conduits, switch to higher voltage and in- 
crease capacity. 


120-VOLT POWER IS PROVIDED by small 
low-cost transformers. Greatest savings 
occur when 277-volt lighting is used, but 
studies show big savings may still exist 
even if all lighting operates at 120 volts 
from small transformers. For full informa- 
tion on this economical, flexible system, 
send coupon on last page of this ad. 


SEE STANDARD EQUIPMENT FOR USE IN THIS SYSTEM P 
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HERE’S HOW 480Y/277-V SYSTEM FITS A TYPICAL BUILDING 


Cutaway shows components of higher-voltage 
system for building supplied with primary 
power by the utility. 

Incoming power is brought through metal- 
clad switchgear (1) and distributed to unit 
substations (2) which step voltage down to 
required 480Y/277 volts. Busway or cable 
risers (3) carry power up to each floor while 
feeders (4) distribute it to motor control 
centers (5) for the air-conditioning, elevator 
and ventilating-fan motors (6). 

On each floor power runs from risers to 
panelboards (7) supplying 277 volts for lighting 
(8). Circuit also runs from this panelboard to 


small dry-type transformers (9) which fur- 
nishes power through a second panelboard 
(10) to the 120-volt floor circuits. 

Lighting power may be safely controlled 
by conventional wall switches rated 20 amps, 
277 volts (11) or by 24-volt remote-control 
switches (12). If remote control is used, relays 
(13) are required to accomplish switching 
and small transformers (14) to supply 24-volt 
power to remote-control switch for activating 
relays. 

If secondary power (utilization voltage) is 
supplied by the utility, system begins at low- 
voltage switchgear section of substation. 











FOR MORE DETAILS 
ON G-E EQUIPMENT 
FOR POWER SYSTEMS 
MAIL COUPON 

ON LAST PAGE 

OF “AD 





RELIABLY GUARDING system at entrance, G-E metal-clad KEYSTONE OF SYSTEM, General Electric unit substations de- 


switchgear is factory preassembled to save installation time. pendably furnish power, close to load as possible, on well-pro- 
G-E magne-blast breakers are safer and easier to maintain. tected circuits. They arrive at the site in integral units ready 


Me . LD FASTER, LOWER-COST INSTALLATION is possible with risers 
COMPACT G-E motor control centers place all control in and feeders of G-E interlocked armor cable. Simple to install, 
easy reach and view of operator. Ready-to-install units are it bends easily around obstructions, and needs no conduit. 


fully accessible to make connecting and servicing easier. = - 
a7 , 


LOW-COST SOURCES OF 120-v power, G-E dry-type trans- 
formers feature simple installation, quieter operation. They 
can be mounted almost anywhere, require little attention. 





ake 


SAFER, SURER PROTECTION and control of 277-v circuits QUICK, EASY WIRING of G-E 120-volt panelboards is facili- 
result with General Electric panelboards. Designed to tated by roomy wiring gutters, all solderless connections. The 
take less space, they provide ample room for easy wiring. 120-volt circuits serve portable machines and appliances. 
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for quick installation. Compact and flexible, LOW-VOLTAGE-DROP distribution is provided by risers and feeders of 
they fit into system wherever space is avail- G-E Flex-A-Power* busway. It assures most efficient service on long 


able, serve as ‘“‘building blocks’’ for expansion. runs. Prefabricated sections and fittings provide easy, flexible installation. 
*Reg. trade-mark G.E. Co 

























Standard G-E products, available from single source, 
ease system planning, application, purchasing 


i General Electric offers all the needed electric major equipment groups saves valuable time at site. 
| equipment for any power distribution system. Uniform G-E equipment fits easily together into a 
Packaged purchasing of all distribution equipment highly dependable, attractive system because units 
from one supplier assures smoother integration are naturally designed to look better, work better 
and performance of system. Design, accounting, together. Mail coupon on last page of this ad for 
and clerical work is saved by the convenience and more details on packaged vs. piecemeal systems. 
efficiency of dealing with only one central source 
of equipment. SEE ENGINEERING SERVICES AVAILABLE 
G.E. CO-ORDINATES EQUIPMENT DELIVERY with TO YOU WITH G-E EQUIPMENT 


your construction schedules—no waiting for needed 
items nor storing of those shipped too early. In- 
stallation is speedier because factory assembling of 


y ons 











APPROVED SWITCHES for 277-v lighting include new conven- AVAILABLE AT NO EXTRA COST in larger lots of 
tional snap switch (r) or remote-control switch (1), which uses popular ratings, 265-v lamp ballasts serve lighting with 
small transformer to supply 24-v power to relay operating coils. longer, quieter operation, common to all G-E ballasts. 









G-E ENGINEERING SERVICES... 


HELP PROTECT YOUR EQUIPMENT INVESTMENT 


1. APPLICATION ENGINEERING 
helps architects and consulting engi- 
neers select and design the right elec- 
tric system. 


















2. ANALYTICAL ENGINEERING 
helps design the optimum electrical 
system. Engineering experience, 
backed-up by electronic system ana- 
lyzers save valuable design time. 


3. PRODUCT DEVELOPMENT labo- 
ratories design and test new equip- 
ment under tomorrow’s conditions 
to meet future demands. 





























4. FIELD-SERVICE ENGINEERING 
helps supervise installation, expedite 
start-up of major electric equipment. 


5. MAINTENANCE SERVICE from 
32 G-E Service Shops will repair and 
uprate old equipment, help establish 
productive maintenance of equip- 
ment, furnish emergency service. 


6. PROJECT CO-ORDINATION 
means on-time engineering, ship- 
ment, installation of electric equip- 
ment from preliminary planning 
through start-up. 


G-E SERVICE CAN WORK FOR YOU 
when you specify ““G.E.”’ equipment. 
Your G-E Apparatus Sales Repre- 
sentative can obtain any or all of 
the above services for you——contact 
him. For full story of the service 

te available with G-E power distribu- 
FROM PLANNING TO COMPLETION of building, General Electric engineers like tlom equipment, mail coupon below. 
Don Beeman (left) and Howard Kurt (right), both pioneers in development of 480Y/- General Electric Co., Section 680-1, 
277-v systems, help you select and apply the right equipment for efficient operation. Schenectady 5, N. Y. 
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MAIL TODAY for more information on modern power distribution systems 


GENERAL ELECTRIC CO. 
SECTION 680-1, SCHENECTADY 5, N. Y. 
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Please send me: 
[] your basic brochure, ‘‘Modern Power Distribution Planning Guide’ (GEA-6344). 


a am especially interested in power distribution for buildings within secondary network 
areas, so include ““Modern Distribution Equipment for Commercial Buildings in Secondary 
Network Areas” (GEA-6223). 


NAME 









POSITION COMPANY 
ADDRESS 


CITY 


G.E. gives you 50% more ballast life by designing 10% cooler than industry standards 


% 


OF LIFE 








150 
AVERAGE BALLAST LIFE 


WITH G.E. DESIGN STANDARD 





AVERAGE BALLAST LIFE 
WITH DESIGN TO 
INDUSTRY STANDARDS 








he 70° 
TEMPERATURE RISE 


BECAUSE G-E BALLASTS ARE engineered to operate 10% cooler than 


installation. With this chart, Flora shows you the extra ballast life 
industry standards, they offer 50% longer life in your fluorescent 


you get when you specify General Electric's cooler operating ballasts. 


Flora* shows you why... 


General Electric Ballasts Last 50% Longer, 


Help You Save Lighting Dollars 


Every G-E ballast is designed to oper- 
ate 10% cooler than industry stand- 
ards; the chart above shows that this 
means 50% longer ballast life! To you, 
this means longer life for your fluo- 
rescent installations and a real saving 
in lighting dollars. 

By carefully filling each ballast with 
a special heat-conducting compound, 
and by using larger wire size in the coil 
windings than would be_ required 
simply to meet industry standards, G.E. 


builds ballasts that operate cooler! 
Cooler operating temperatures com- 
bined with the use of unusually strong 
insulating materials results in years of 
added ballast life. 


These special G-E techniques con- 
tribute toward lower operating tem- 
peratures, resulting in 50% longer 
ballast life. 


Next time you specify equipment for 
a fluorescent lighting installation, make 


sure you get the best . . . specify General 
Electric honger-life ballasts. 


A G-E ballast tag or sticker on your 
fixture is proof that it’s equipped with 
a superior ballast; G-E ballasts in your 
installation mean better, more efficient 
lightang, more economical operation. 
For further information on G-E ballasts, 
write Section 401-10, General Electric 
Company, Schenectady 5, New York. 
*Miss Fluorescent Ballast, G.E.'s Ballast Mascot 


Copyright 1955, General Electric Company 
Five more reasons why 


GENERAL ELECTRIC IS YOUR BEST BALLAST VALUE 


@ EXCLUSIVE SOUND RATING SYSTEM 
@ SUPERIOR QUALITY CONTROL 

@ PRECISE LAMP-MATCHED DESIGN 

@ PROVED PRODUCT LEADERSHIP 

@ COMPLETE CUSTOMER SERVICES 
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G-E BALLASTS ARE constantly spot-checked 
for normal or abnormal temperature rise in 
this special lab. Close contro! of temperature 
rise helps assure 50% longer G-E ballast life. 





1 ATTACH SWITCH TO MOUNTING SURFACE: Hang by 
means of lug at top, secure with two screws through holes 
in case—takes only a few seconds; rugged, drawn-steel housing 
makes T-27 suitable for any outdoor-indoor installation. 


35 DIAL: Adjust to correct time, position trippers for 

desired on-off period—easy as setting a wrist watch. With 
omitting device, T-27 skips days; with astronomic dial, follows 
dusk-dawn schedule; performs 10 on-off operations daily. 


“i 


2 WIRE: Connect to clearly marked, readily accessible termi- 
nal blocks at front of T-27—requires little time. A mini- 


mum of circuit connections, maximum hand room below 


terminals and five double knockouts facilitate quick wiring. 


Reduce Installation Time With Dependable 
General Electric Time Switches 


3 Simple Steps Make Installation 
of General Electric’s T-27 Time Switch 
Extremely Fast and Easy 


ONCE INSTALLED and set, the T-27 will give years of 
reliable, dependable on-off control. 


ACCURATE TIMEKEEPING is assured by a self-start- 
ing, self-regulating, permanently lubricated Telechron* 
motor, sealed to keep out dirt and dust. 


RUGGED CONSTRUCTION insures little maintenance. 
All parts of T-27 switch mechanism subject to heavy 
duty are made of copper-nickel-plated steel, and switch 
blades are of beryllium copper for the best combina- 
tion of mechanical and electrical characteristics. 


FOR MORE INFORMATION on T-27, contact your 
nearest authorized G-E Time Switch distributor. Ask 
for G-E Time Switches at his store; and write for 
Bulletins GEA-5965 and GEC-535C to Section 603- 


168, General Electric Company, Schenectady 5, N. Y. 
*Reg. Trade-mark of General Electric Co- 
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TEST SETUP. Conventional fuses and G-E Type CLOSE-UP OF CONVENTIONAL FUSE shows that fail- FORCE OF EXPLOSION in normal opera- 
CLF fuses are mounted in standard fuse boxesfor ure to interrupt has touched off explosion. Picture tion could seriously injure operator 
short-circuit test of 40,000 ampsat575voltsA.C. was taken at instant the test power was applied. and necessitate fuse box replacement. 
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CONVENTIONAL FUSE IS BLOWN completely out FRAGMENTS OF CONVENTIONAL FUSE, picked up CLF FUSE shows no external damage. 
of fuse box (see arrow lower right). In another from variouspartsoftheroom,showforceofexplo- Other tests ranged from slight over- 
test, closed fuse box door blew open violently sion possible in any plant with inadequate fuses. load up to rating of 100,000 amps. 


HI-SPEED MOVIES OF DRAMATIC TEST PROVE... 


G-E Type CLF Fuses Protect Your 
Circuits When Conventional Fuses Can’t 


You can’t afford to take chances when it costs so little to special fuse clips are available which will accept only the CLF 
have adequate fusing—and when the results of inadequate fuse. Their use is recommended to prevent substitution of 
protection can be so costly. The growth of your electrical conventional fuses having inadequate interrupting capacity. 


system and the expansion of the utility power systems has Fuses are available from your local G-E Apparatus Distribu- 
made possible short circuits that conventional fuses may no tor. For more information, send coupon below. General Electric 


longer interrupt. Company, Schenectady 5, New York. 
The General Electric Type CLF fuse is specially designed for 


such applications on low-voltage circuits (600 volts and be- 
low). The interrupting ability of the CLF fuse is 100,000 TYPE CLF FUSE CARRIES LABEL OF UNDERWRITERS’ LABORATORIES 
amperes a-c or d-c. The fuse interrupts so fast that the cur- 
rent does not reach its normal peak value—a current-limiting 
ability that provides better protection to equipment on the line. 


The silver-plated CLF fuse will fit any standard NEC fuse 
holder of the same voltage and current rating. However, 














General Electric Company 
Section A522-3 
Schenectady 5, New York 


Please send me bulletin GEA-6319, Type CLF Fuse. 
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... Lighting by LITECONTROL! 


Here’s a recessed lighting instal- 
lation that looks like ‘‘a million 
dollars” yet it’s economical to 
buy, install and maintain! Doors 
open independently of outer 
frames for handy servicing. Holo- 
phane lenses efficiently control 
and distribute all possible light 
— from lamp bulbs to the work- 
ing area. Lenses are easy to keep 
clean and will be in style a long 
time. 


DESIGNERS 


44 ELECTRICAL CONSTRUCTION AND MAINTENANCE ... 


Wherever “things look better’’ 
. in stores, offices and banks, 
LITECONTROL fixtures are provid- 
ing ‘“More Light and Looks for 
the Money.” See your local 
LITECONTROL representative or 


write us for his name. 





INSTALLATION: Beneficial Saving Fund Society, 
Philadelphia, Penna. 


ENGINEER: George T. Anderson, Philadelphia 
Electric Compony 


ELECTRICAL CONTRACTOR: Joseph S. Miller, 
Philadelphia, Penna. 


FIXTURES: Litecontrol No. 12FVS — 300 Wott 
recessed lens boxes 

CEILING HEIGHT: 10’ 0” 

SPACING: 9’ 0” on centers, Public Area; 7’ 0” on 
centers, Work Area 


FINISHES: Walls, light green. Ceiling, matt white 


INTENSITY: On counter deal plate, 57-60 footcandles 
Teller’s counter, 58 footcandles 
General area, 48 footcandles 


LITECONTIROM f2twr60s 


KEEP UPKEEP DOWN 


LITECONTROL CORPORATION, 36 Pleasant Street, Watertown 72, Massachusetts 


ENGINEERS AND MANUFACTURERS OF FLUORESCENT LIGHTING EQUIPMENT DISTRIBUTED ONLY THROUGH ACCREDITED WHOLESALERS 
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Wherever quiet 1s essential... 
’ 


THE NEW LEVITON 
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. Your best jobs are done with LEVITON 





Facts from ANACONDA—Pioneer in Butyl Insulation 





Here’s proof you get 


FROM SERVICE RECORDS 
ROM TESTS — 


GREATER OZONE RESISTANCE 
MORE AMPS PER DOLLAR... with 


ANACONDA BUTYL RUBBER 
HIGH-VOLTAGE INSULATION 


Millions of feet of Anaconda Type AB butyl-insulated cable in use. A new 
series of tests giving comparative performance data. Tests that demonstrate 
qualities that make for long life, low over-all cost. All these prove the clear 


superiority of Type AB. 


Here are actual figures you can use to judge the rela- 
tive performance of high-voltage cables. 

These are part of an exhaustive series of tests that 
clearly show Anaconda Type AB butyl insulation 
gives performance far beyond industry specification 
standards—in every important electrical and physi- 
cal property. 

Butyl rubber has inherent high resistance to 
ozone, heat and moisture. Thus compounding efforts 


ordinarily spent to obtain these qualities have been 
devoted to the development of other desirable 
properties. 

Anaconda — in 1945 — was the first to make and 
offer a high-voltage cable with butyl insulation. 
Since then it has supplied millions of feet of this 
cable to utilities and industrials. 


Read the next 3 pages for first-time facts 
and figures vital to your buying decision. 
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Samples of Type AB-insulated cable bent in circle are placed in ozone chamber for ozone-resistance test. 


Anaconda Type AB resists ozone cutting best— 
Tested 72 hours in ozone chamber without failure 


FAR LONGER THAN NEEDED TO PROVE ITS HIGH OZONE RESISTANCE! 


Ozone resistance is one of the more important tests 
on high-voltage cable. For ozone—generated by the 
breakdown of air under high electrical stress—is a 
tough enemy of cable at 2,001 volts and up. This 
active form of oxygen attacks ordinary rubber in- 
sulation ... causing cuts and cracks that mean early 
cable failure. 


Surpassing the standard industry specification 
test of three hours, Anaconda Type AB butyl 
showed no injury after 72 hours in 0.026-0.030% 
ozone concentration . . . 24 times longer than butyl 
specification requirements at the same concentra- 
tion, and 24 times longer than required in oil base 


specifications at a lower concentration. Type AB 
withstood 72 hours’ exposure after aging without 
evidence of damage. This is positive proof of the 
added margin of protection obtained with Type AB. 

Results of oxygen-pressure tests also show clearly 
the superiority of Type AB insulation in resistance 
to oxidation aging—tensile strength and elongation 
retain high values slightly below initial. 


Turn the page for more data on 
Anaconda Type AB insulation 








KELVIN DOUBLE BRIDGE is used by laboratory technician to measure 
d-c resistance of cables. This accurate method of determining con- 
ductor temperature assures reliable results. 


COMBINATION MANUAL AND AUTOMATIC switchboard is used for 
control of the constant-temperature room for testing cables—from 
very cold to very hot. Such modern equipment makes Anaconda’s 
research and testing facilities the finest in the industry. 


Anaconda Type AB has 22% more current- 
carrying capacity. Recommended for operation at 85C! 


OPERATING TEMPERATURE 
Recommended maximum conductor temperature 


400 +,» 85¢ [Type AB Spec. 
Buty! Spec. 


70C-Oil Bose Spec. 


Current Rating - Amperes 


| 
342 % 3 %% . “AWG 
o 100 200 300 400 500 MCM 
Conductor Size 
Current ratings based on 3-1/c, 15-KV, rubber insulated cables 
in one conduit, 100% load factor, 40C ambient temperature. 


Severe physical and electrical tests for long life and 
stability back Anaconda’s recommendation of Type 
AB butyl insulation for operation at 85C maximum 


operating temperature. Industry specifications rec- 


ommend 70C for oil base. Thus, the curves on the 
chart show Type AB's current-carrying capacity ad- 
vantage is 22% over oil base. With Type AB-insulated 
power cables, users can now carry more current per 


circuit! 








To give added assurance of peak performance — 
Anaconda sets voltage tests high 
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TESTER ADJUSTS CONTROLS for high-voltage d-c factory test. In this test, 15-kv cable is 
subjected to 106 kv for a full 15 minutes. This voltage is 33% above industry requirements. 


HIGH-VOLTAGE FACTORY TEST 
_ . a ers gt ia ees aS mw) SPEC: After 6 hours’ immersion 
The high-voltage factory test is made with both a-c A-C—5 Min D-C—15 Min 
and d-c on every reel of cable. To make sure it has 
highest quality, Type AB is tested at 25% above indus- 
try requirements with a-c, and 33% above industry 
requirements with d-c. 

KV TO GROUND 


FOR COMPLETE INFORMATION on the full series of tests, see your = -Rated Operating Voltoge 
nearest Anaconda Wire & Cable Company representative; or - APCEA Oil Base Spec--- 


eT ae OE ES. ane IPGEA Buty! Spec 
write 25 Broadway, New York 4, N. Y. \ PPE see Re 


® 
Ask the Man from ANACON DA PIONEER IN BUTYL INSULATION 
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How uniform life, light output and freedom from 
defects in G-E lamps save you money 


pes RICITY and maintenance labor take 90% of the 
4 money you spend for lighting— only 10% goes for lamps. To 
save on these two big items, you need uniform lamp performance. 
Uniformity of General Electric lamps is proved by the results 
of tests on hundreds of thousands of G-E lamps each year. 


The above photo shows the life test. The results of this test, 
like those of hundreds of other tests, checks and inspections are 
checked and verified by an independent testing laboratory. To 
the lamp user, this means: 


UNIFORM LIFE —You save time, trouble and money. 99 out 
of 100 General! Electric 40-watt fluorescent lamps will last more 
than a year in single-shift plants (2500 hours service)! 96 out of 
100 will still be in service after a year’s service in double-shift 
plants (4000 hours service) ! 

UNIFORM LIGHT OUTPUT—You get all the light you pay 


for. Less than 1% of all G-E 40-watt fluorescent lamps are as 
much as 5% below the published rating of 2500 lumens. And 


for the past 18 months, these lamps have averaged 39 watts. 
That’s 64 lumens per watt! 

UNIFORM FREEDOM FROM DEFECTS —You cut main- 
tenance costs. 99.9% of General Electric 40-watt fluorescent 
lamps are free from all defects that could affect performance in 
service. 

For more facts on how General Electric gives you more for 
all your lighting dollars, write for the free 16-page Progress 
Report to Lamp Users: Large Lamp Department, General 
Electric, Dept. 482 EC-11, Nela Park, Cleveland 12, Ohio. 


Progress /s Our Most Important Product 


GENERAL @@ ELECTRIC 
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STRAPS... STRAPS... STRAPS... 


and every one saves time every time 


JUST LOOK at this Gedney line of straps! Every _ inspection that assures top quality. And all these 
type you want...and every feature that speeds straps are available in a full range of standard 
installation and pulls down installed costs. _ sizes...Order Gedney fittings from your whole- 
Malleable iron that stops breakage. Hot dip gal- saler for today’s best buy —and write us for your 
vanizing that spells longest service life. Individual copy of the complete Gedney catalog. 



















GEDNEY ONE-HOLE 
STRAPS for rigid con- 
duit, S.E. cables, and 
E.M.T. Sizes 14%” to 6”. 
Hot dip galvanized. 


GEDNEY NAIL STRAPS 
for rigid conduit, 
E.M.T., armored cable, 
S.E. cable, etc. 








GEDNEY CONDUIT 
SPACERS OR CLAMP 
BACKS for rigid or 
E.M.T. Hot dip galvan- 
ized. 


GEDNEY ONE-HOLE 
STRAPS for oval cables. 
Hot dip galvanized. 








GEDNEY NEST BACKS 
—a supplementary 
spacer for use with pipe 
straps and clamp backs. 
Hot dip galvanized. 


GEDNEY “UNIVERSAL” 
ONE-HOLE STRAPS for 
S.E. cables. Hot dip gal- 


vanized, 

















GEDNEY 


ELECTRIC COMPANY 


RKO BLDG. « RADIO CITY « NEW YORK 20 
Foundry, Factory and Shipping Point: Terryville, Conn. 
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When all things are Considered, the Better Lighting choice is 
es LR FJ APEE PP] 


Compare Construction features like these; you get them 
all in the new Benjamin Lighting Units: 


e no fiddling with fancy louver hinges 
and catches: Simple piano hinge and 

quick-action catches assure trouble-free 
callie and closing of louvers. 


e no “swing and sway” installations! 
Benjamin precision construction assures 
accurate alignment of units . . . embossed 
channels for extra rigidity. 


e no lost motion or manpower! All the 
knockouts needed are there and are con- 
veniently located . . . no need to drill 
new mounting holes, either. 





ELECTRICAL CONSTRUCTION AND MAINTENANCE .. 


Typical Benjamin Lighting Units (left to right) 
SCHOOLMASTER with 30% UPWARD LIGHT 
OFFICER with 45° SHIELDINC 
VARSITY with 40% UPWARD LIGHT for greater seeing comfort 


G against glare 

















e no plastics problems! Plastic louvers 
are precision-molded by a patented 
process—always fit, will not warp. 


Scores of advantages like these in every 
Benjamin unit are proof of Benjamin pre- / + 
cision construction. Add the other four ie 
major areas of Benjamin superiority, and 


you will agree with leading users every- alll,” 
where that “when All things are con- > - 
sidered, the Better Lighting choice is eke py 
Benjamin! JAY, 
Send for one or more of these Free Cho; LN th 
lighting booklets. Write: Benjamin Electric % fy le 
Mfg. Co., Dept. H,Des Plaines, Il ler 
8-1040 Bhting 


Eo 
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Are unuged horges” 
eating your profits 7, 


save money by matching the load... 
let silicones carry the overload! 


Dow Corning Silicone insulated (Class H) motors 
give you a service factor ranging up to 50% com- 
pared with 15% for Class A. 

This extra service factor enables you to install 
Class H motors rated at normal load requirements 
and yet meet initial or intermittent overloads, or 
loads that can’t be matched in standard frame sizes. 


In one of our fluid pumping applications, for 
example, normal load is 5 hp; intermittent loads 
range up to 9.2 hp. Instead of following the old 
fashioned practice of overmotoring with a 10 hp 
Class A motor, we use a 5 hp Class H motor and 
let silicones carry the overloads. 

That means less capital investment in motors. It 
also means a better power factor and higher efficiency 
because smaller silicone insulated motors operate 
nearer full load more of the time than larger motors 
rated to meet maximum overloads. 

And you get more reliable operation because 
motors insulated with Dow Corning Silicones have 
superior resistance to heat, and moisture and to 
corrosive atmospheres. 


Remember, overmotoring is outmoded 





Dow Corning Corporation, Dept. 3911, Midland, Mich. DOW 


Please send me sources of supply for new Silicone 
(Class H) () Motors [) Transformers 
© Information about Sier-Bath pumps with Class H motors 


NAME 





COMPANY 





STREET 





city ZONE STATE 





Sier-Bath Gear and Pump Company, Inc. of North 
Bergen, N. J., now offers silicone insulated (Class H) 
motors as optional equipment on all of their positive 
displacement pumps. These Class H motors with their 
built-in service factor permit you to match the average 
load and safely carry initial or intermittent overload. 
You get all of the advantages of more compact 
equipment and more efficient operation. 


RNING 


SILICONES 


DOW CORNING CORPORATION 
MIDLAND, MICHIGAN 


ATLANTA * CHICAGO * CLEVELAND «+ DALLAS ¢* DETROIT 
LOS ANGELES * NEW YORK * WASHINGTON, D.C. (Silver Spring, Md.) 


CANADA: Dow Corning Silicones Ltd., Toronto 
GREAT BRITAIN: Midland Silicones Ltd., London 
FRANCE; St. Gobain, Paris 
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HOW CAN A ~Jrendly MANUFACTURER 
HELP YOU IN YOUR BUSINESS? 


W e at Triangle have an old fashioned idea that what 
we and our distributors can give you—friendship, help, 
cooperation, is sometimes more it important than the wire, 
cable or conduit we sell you. 

That feeling is strengthened every time we get a letter 
saying, “You and your distributors sure helped us out of 


a jam” or “We can't help but tell you how much we, 
appreciate your cooperation.” 

When we constantly get such comments, we know 
that a lot of people are profiting from doing business 
with Triangle. Perhaps you too will find that your work 
runs smoother when you do business with Triangle. 


Here are some of the things our field men, in cooperation with a nation-wide 
network of top electrical distributors, give, every working day—and many a night! 





@ Expert, friendly counsel on how to get the most and 
best wire, cable and conduit for your money. 

@ Expert engineering assistance at any point of the 
job—and for as long as you choose. 

@An expediting service famed for its helpfulness. 
We're not supermen, but if it can be done, we'll do it. 





® Printed material, wiring manuals and other litera- 
ture useful to you many times during the year. 

@A spirit of friendliness and helpfulness that will 
make you feel comfortable when dealing with 


Triangle. 


No matter who you are—contractor, engineer, maintenance man—no 
matter who you work for — utility, city. contracting firm, large industrial— 


YOU'LL LIKE DOING BUSINESS WITH TRIANGLE! 


7 


The Trade Mork 


TRIANGLE CONDUIT & CABLE C0., INC. 


NEW BRUNSWICK, 


NEW JERSEY 


Manufacturers of Arteries for Electricity, Liquids Gases, 
WIRE © CABLE +» CONDUIT + PLASTIC PIPE » BRASS AND COPPER TUBE 
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for the new 


Sylvania Television 














ELECTRICAL CONSTRUCTION AND 


Plant... 


TEGRAFF 


Three steps of power transformation in the 
new Sylvania Television Plant are supplied 
entirely by Uptegraff transformers. From the 
2500 KVA power transformer shown at the 
left to the 120-volt lighting transformers shown 
on the page at the right, electric power is dis- 
tributed by Uptegraff units. 

Located in Batavia, New York, this is one 
of the world’s largest and most modern tele- 
vision plants. Advanced engineering practices 
are employed throughout, to provide the ulti- 
mate in production facilities. The selection of 
Uptegraff transformers for this vital function 
of providing all the electricity for power and 
lighting is a tribute to the high quality and 
dependability of this equipment. 

The power transformer is liquid-filled, rated 
at 2500 KVA, 34,400-4160 volts. The distribu- 
tion transformers are dry-type air-cooled units, 
rated at 750, 300, 225 and 112'4 KVA. In all, 
seven Uptegraff transformers are in service in 
this plant. 

Uptegraff makes Power, Distribution, Instru- 
ment and Specialty transformers. Sizes are 
from 0.1 KVA to 10,000 KVA, 115 KV. De- 
signed and built to meet or exceed all appli- 
cable NEMA, AIEE, ASA and other standards. 


Buffalo, N.Y. 


Consulting Engineer: 
} J. FRUCHTBAUM, Buffalo, N.Y. \ 


Electrical Contractor: 
( FERGUSON ELECTRIC CONSTRUCTION CO., ( 


General Contractor: 
JOHN W. COWPER CO., INC., Buffalo, N.Y 
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TRANSFORMERS 
throughout! 


Shown here (left and right) are two of the 
four Uptegraff dry-type transformers used 
to provide both power and lighting current 
from the same distribution system, thus 
avoiding the duplication of units, common 
in the past. Two of the transformers are 
750 KVA, and two are 300 KVA. All four 
are fed by 4160 volt circuits, and have 
480Y/277 volt secondaries. 


At the left is shown one of the Uptegraff 
dry-type transformers that provide 120- 
volt power. Two of these transformers are 
used, one being a 225 KVA unit, and the 
other 112% KVA. Both have 480-volt 
primaries and 208Y/120 secondaries. 


The photograph at the right shows how the 
dry-type Uptegraff transformers can be 
installed wherever desired, without vaults 
or other enclosures. This permits trans- 
formers to be safely located near the 
center of power usage, thus avoiding long 
costly runs of low-voltage circuits. 
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Clark Bulletin 6050, Size 2 Type “CY” Starter for 
Single Winding 2 Speed Constant Torque A.C. Motor 
used on Warner & Swasey Universal Turret Lathes. 


M 
WZ CLARK 3 


Engineered Electrical Control ] 





Warner & Swasey lathes 
“machine better, faster, for less” 


@ Selected for long, trouble-free performance, Clark 
Bulletin 6050 Size 2, Type “CY” 2-speed starters are used 
on Warner & Swasey’s No. 5 Universal Turret Lathes. 
Maintenance and wear on contact tips are reduced to a 
minimum as a result of an exclusive arc quenching method 
employed on Type “CY” starters. Effective arc interruption 
and reduced wear on tips is accomplished by using strong 
multi-turn magnetic blowouts and double-break contacts. 
Forced rotation continuously moves the arc from a hot toa 
cold spot, distributing the heat evenly over entire contact, 
preventing pitting or “build-up.” Tips require no cleaning 
or dressing over long years of maintenance-free operation. 


Write for complete 


descriptive literature. 


CONTROLLER 


1146 East 152nd Street > . Cleveland 10, Ohio 
IN CANADA... CANADIAN CONTROLLERS, LIMITED © MAIN OFFICES AND PLANT, TORONTO 
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MOLONEY 
TRANSFORMERS 


Askarel Load Center Transformers. Availa- Nitrogen Sealed Dry Type Load Ventilated Dry Type Load Center 

ble in Kva and voltage ratings to meet Center Transformers (Group 3 In- Transformers (Group 2 Insulation). 

your specifications. For installation indoors sulation). Available in Kva and volt- Available in Kva and voltage ratings 

without expense of fireproof vaults. age ratings to meet specifications to meet your specifications for in- 
for indoor or outdoor installati door instaliati 





TYPE OWH ORY-TYPE 
TRANSFORMERS 
1% through 15 Kve 600 volts and below 
KVA ENCLOSURE a c wi 
1% Oy "all Kale” 1m 1 12 8% | 14% | 60 ibs 
By "s11h "210" 1%] 12 | 8h 
it OO? 
1OYy"x1 3a" 1S" | 18% [14% [10% 
———__—__ 
104) "x13" 015K" | 18% 114% 110% 
134 "nl6%s"218%" | 22% 4 
134 "n16%"218%" | 22% [16% | 14 






































TYPE OWH DRY-TYPE 
TRANSFORMERS 
25 through 50 Kve, 600 volts and below. 


KVA | ENCLOSURE 8 c 
2 | 194° 2204 aoe 20% | 19% 

“3% | 212041 20% | 26% 

SO | wy aw 20% | 26% 
































25 through 50 Kva, 600 volts and below. 


Kva | ENCLOSURE A clw 

2S | lux lune | 30% 19% | 385 tbs. 
37% | 194" 18%" 226" | 30% 2% [01s 
50 | 194" altura 26” | 30% 71% [590 ibs, 


























Moloney single phose, Dry Type 
Transformers are contained in neat 
attractively designed machinery 
gray enclosures which contribute to 
the overall appearance of any 
installation 

These transformers incorporate the 
wound Moloney HiperCore Core 
resulting in @ more compact, light 
weight unit 

Mounting arrangements have been 
designed to permit a flexibility of 
location with ease of installation 
Large terminal compartments, with 
knockouts, permit conduit connec-¢ 
tions from all directions. Access 
solderless connectors facilitate 


coming wire connections 


MES5-32 


MOLONEY ELECTRIC COMPANY 


Power Transformers « Distribution Transformers e Step Voltage Regulators e Regulating Trans- 
formers «© Load Tap Changing Transformers «© Load Center Transformers ¢ Unit Substations e Net- 
work Transformers e Constant Current Transformers ¢ Capacitors e Transformers For Electronics 


SALES OFFICES IN ALL PRINCIPAL CITIES © FACTORIES AT ST. LOUIS 20, MO. AND TORONTO, CANADA 
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The bearing cap is held tightly in place 
against the inner face of the bearing enclo- 
sure. This cap, with its close running clear- 
ances, keeps grease from the interior of the 
motor ... retains an ample supply within 


the bearing enclosure. 
fully enclosed and protected At the outer side of the bearing, double 
* 


labyrinth seals keep grease in, also keep 
dirt out. What's more, large grease reser- 
Oo voirs act as additional dirt traps. 
« *e 
« 


* 
* easy to grease 
* 


You can lubricate the bearings without 
dismantling the motor. Pipe-tapped holes 
in the bearing housings at three points pro- 
vide both means for inserting new grease 
and a means of flushing out old grease. 


Look for the extra bolts on the end housing 
. the sign of greater value. Ask your Allis- 
Chalmers representative or Authorized Distribu- 
tor to show you a cutaway section of this mainte- 
nance-cutting design. Or write Allis-Chalmers, 

Milwaukee 1, Wisconsin, for Bulletin 51B7225. 
A-4609 


ALLIS-CHALMERS 
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OFFSET SCREW-TYPE CONNECTOR 





This exclusive offset connector made by 


‘Jubewe 


presents a new concept in electric fitting designl 


Bending offset connectors wastes time 
and money! Tube-Weld eliminates this 
costly, time consuming chore with this 
new concept in design. Developed after 
careful study of electrical contractor 
needs — this unique fitting allows fast, 
economical connecting and wiring. 
Tube-Weld’s one-piece, thin wall steel 
tubing means increased inside diame- 
ters. Its longer length means greater 
bearing support and rigidity of conduit. 


You can put your confidence in 





A Division of Berger Machine Products, Ine. 
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Tube-Weld fittings: 


¢ in the oversized hardened steel set 
screws that are staked for permanency! 


¢ in the uniformly flat connector 
shoulders that assure perfect centering 
in the box. 


® in the rolled instead of cut threads 
which have 54% greater stripping 
strength and 66% greater snapping 
strength according to an independent 
testing laboratory report. 










CONNECT WITH 


* in the smooth, lustrous zinc finish 
and carefully beveled edges—your as- 
surance of workmanship that is unsur- 
passed in the electric fitting field. 


Tube-Weld fittings are available in 2”, 
¥%” and 1” sizes. They are carefully and 
smartly boxed for ease in shelving and 
identification. For descriptive brochure 
and additional information, write or 
call: Electric Tube Products 


74-16 Grand Ave., Maspeth (N.Y.C.) N.Y. 


DEfender 5-8000 U,) 


FOR ECONOMY 
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MITCHELL lighting modernizes 60 year old school 
LIGHTING LEVEL uP 600%... 





MITCHELL LIGHTS ANOTHER SCHOOL 
Sixth Ward School 
Washington, Pennsylvania 


Architect: C. Garey Dickson, Washington, Pa. 
Electrical Contractor: Glenn Yoder, Hollsopple, Pa. 
Distributor: Ward Electrical Supply Co., Washington, Pa. 


INSTALLATION: 
Approximately 200 mitcHELL 
“Low Brightness” Luminaires 


(Model 3245), flush-mounted in 


continuous rows throughout. Foot- 
candles before relighting: 10. 


Footcandles after modernization with 


MITCHELL “Low Brightness” Luminaires: 60. 
Increase in lighting level: 600%. 


once-abandoned school restored 
to complete usefulness 


A remarkable difference...the renovation 
program of this 60 year old school cost less with 
MITCHELL “Low Brightness” fluorescents which 
have increased the overall lighting level by 600%. 
More than any other factor, the new lighting 
imparts the effect of pleasing modernity. 


MITCHELL Low Brightness Lighting makes 

the modernization complete: The exclusive 
MITCHELL Elliptical Reflector, utilizing Low 
Brightness lamps, delivers a maximum of glare-free 
light to all work surfaces. The resulting freedom 
from harsh contrasts and disturbing shadows 
creates ideal classroom lighting conditions. 

Finally, the MITCHELL Low Brightness 

Luminaire provides the advantages of beautiful 
appearance, practical design, high efficiency and 
simplicity of maintenance at a most reasonable cost. 


for better school lighting, 0 
SPECIFY MITCHELL “ais 
Write for complete details on MITCHELL MANUFACTURING COMPANY 


2525 N. Clybourn Ave., Chicago 14, Ill., Dept. 2-L 
In Canada: Mitchell Mfg. Co., Ltd., 19 Waterman Ave., Toronto 


School and Commercial Lighting 
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TYPE “RA” 
AH MAGNETIC 
a a STARTERS 


SMALLER IN SIZE, WEIGHT and OVER-ALL COST 


Much smaller and lighter than other starters of comparable rating. 
Straight-thru front wiring saves in installation time. Easy contact in- 
spection or replacement saves maintenance costs. Type “RA” Magnetic 
Starters are available in sizes 0 thru 5 in standard and special purpose 
housings. 


Mail coupon for free folder “The Big Story’’ which gives more detailed information. 


See eS CB RSS SSS SS SKS SSS SSS Se 

ARROW -HART INDUSTRIAL CONTROL DIVISION ECM 
INDUSTRIAL CONTROL DIVISION THE ARROW-HART & HEGEMAN ELECTRIC CO. 
103 HAWTHORN ST., HARTFORD 6, CONN. 103 HAWTHORN STREET, HARTFORD 6, CONN. 


Please send my copy of “The = Story” which tells why A-H “RA” 
OFFICES, SALES ENGINEERS AND WAREHOUSES IN: Magnetic Starters are the logical choice for my plant. 
ATLANTA DALLAS MINNEAPOLIS SAN FRANCISCO crea ee NN eA SE ee eS 
BOSTON DETROIT NEW YORK . . . POSITION 
CHICAGO HOUSTON PHILADELPHIA HAVANA, CUBA 
CINCINNATI LOS ANGELES PITTSBURGH TORONTO, CANADA COMPANY 
CLEVELAND MILWAUKEE ST. LOUIS LONDON, ENGLAND on. inna 


MOTOR CONTROLS + WIRING DEVICES 
Quality ENCLOSED SWITCHES + APPLIANCE SWITCHES city¥___ZONE__STATE____ 
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first 


atomic submarine 
[i Sa Uses 


TIGER BRAND 
ELECTRICAL CABLE 


The Nautilus was built by General Dynamic Corpora- 
tion’s Electric Boat Division shipyard, at Groton, Conn. 
She was launched on January 21, 1954. 

Very frankly, we cannot recall a more critical appli- 
cation of electrical cable than this new atomic-powered 
submarine. And from one end to the other, this amazing 
boat is laced with Tiger Brand Electrical Cable. 

But here’s the important thing—you can get the same 
quality that went into the Nautilus. Just call your 
American Steel & Wire salesman. 


AMERICAN STEEL & WIRE DIVISION, UNITED STATES STEEL 
GENERAL OFFICES: CLEVELAND, OHIO 


COLUMBIA-GENEVA STEEL DIVISION, SAN FRANCISCO, PACIFIC COAST DISTRIBUTORS 
TENNESSEE COAL & IRON DIVISION, FAIRFIELD, ALA., SOUTHERN DISTRIBUTORS 
UNITED STATES STEEL EXPORT COMPANY, NEW YORK 


A STANDARD TIGER BRAND CABLE 
FOR EVERY SPECIAL JOB! 


paper & varnished cambric cable mold cured portable cord 
asbestos wire and cable machine tool & building wire 
shovel & dredge cable special purpose wire & cable 


cerial, underground & submarine cable : 
USS Tiger Brand—waes cance Gy— 
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New long-life remote con- 
trol relay has a Nylon 
core, more positive switch- 
ing action, heavier con- 
tact supports, and new 
riveted construction. 


Home-owner enthusiasm, trouble-free operation 
spur installation of G-E Remote Control Wiring 


More contractors are recommending and installing G-E Remote 
Control Wiring today with assurance of complete customer sat- 
isfaction. General Electric, with nearly 10 years of field experi- 
ence with this new concept of wiring, has designed and improved 
the components to meet new standards of trouble-free perform- 
ance. The remote control switches, for example, now have a 
heavier spring contact, reinforced mounting bracket, and rede- 
signed switch trigger for smoother operation and longer 
switch life. 
Home-Owners are Enthusiastic 


Proof of this customer satisfaction is the enthusiasm of home- 
buyers for the convenience and safety of G-E Remote Control 
Wiring. When owners of homes equipped with this modern, 
flexible, wiring system were asked, in a national survey, “Would 
you recommend Remote Control Wiring to friends?” an over- 
whelming 83% said, “Yes.” 


Send for the “G-E Remote Control Wiring Manual”. It shows 
how to lay out, estimate, and install the wiring system of tomor- 
row on your residential jobs today. Take advantage of the oppor- 
tunities for “plus” business and good will that G-E Remote 
Control Wiring offers the electrical contractor. Wiring Device 
Department, General Electric Company, Providence 7, R. I. 





Here’s why G-E Remote Control Wiring 
| SELLS HOUSES Sa e 


fem neers of Ree tig eet ee women Fic te hated 
ae figbe m ced ores tne owe 

















prea meters te be tne cempered ve ie boy 1 ow setae meee 
Lemery ot bow Cont 

SO the enters wre seem, the emewwer can corn ne 

ingen CI, freee sms nena he emer oes moves » amb of 








FSS es SES 
GENERAL @® ELECTRIC 





ADVERTISED TO BUILDERS. Ads like this in HOUSE & 
HOME and AMERICAN BUILDER show why G-E Remote 
Control Wiring sells houses faster. That means more new 
wiring contracts — and more profit — for you. 


Progress /s Our Most Important Produet 


GENERAL @ ELECTRIC 
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For Liquid-Tight 
to Rigid Conduit a | 


AD-TITES HAVE ALL 3 ' 


TIGHTEST SEAL (with preassembled brass ferrule) 
POSITIVE GROUND (you can feel it “‘click’’) 
INSTALLATION WITHOUT DISASSEMBLY 


-od 





45° Liquid-Tite 


90° Liquid-Tite 


Gasket Sealing 
Assembly 





Only Efcor LIQUID-TITES provide... tight moisture-proof 
seal, positive ground always, connection without disas- 
sembly .. . three features you need for more dependable 





COMPARATIVE ANALYSIS PROVES EFCOR BEST! 





















wo3 a positive — and easier connection of liquid-tight flexible conduit. 
r u - w 
4 , feht ground én — There are no 
parts to remove or insert. Just loosen the nut, insert con- 
duit and tighten. 
— Pressure from the nut compresses 
and coins brass sealing ring into nut and body and bends 
LIQUID-TITES it in an arc. Brass sealing ring provides better sealing 
action than any other material. ; 
CONNECTOR A NO NO Va 
- Iv 
CONNECTOR B NO NO x 
CONNECTOR C NO — When 
. conduit is inserted, convolutions on the grounding insert 
make intimate contact with those of the conduit . . . pro- 
CONNECTOR D NO ducing an audible click you can actually feel! Efcor Liquid- 


Tites maintain less than ten millivolts voltage drop. 





sold exclusively through electrical wholesalers © send for sample and information 














37-50 57th St., Woodside 77, N.Y. 
C) Send literature 0 Send sample 
NAME TITLE 
FIRM 
ADDRESS 
CITY ZONE STATE 
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YOU MAKE PROFITS GROW 
WHEN YOU MAKE MINUTES COUNT 





Just what is profit? 

Simply stated, it’s what you have 
left after you pay for materials 
AND labor. 

Material costs are generally con- 
stant. It’s TIME that makes the difference! And, 
that’s one of the big differences—all in your favor 
—you'll find in Day-Brite fixtures. They're engi- 
neered to save your installation time—to help you 
make a bigger profit! That's the actual on-the-job 
experience of thousands of electrical contractors 
all over the United States. 








A FEW DAY-BRITE TIMESAVERS THAT 


TIMESAVING ADJUSTABLE “A-]*”” HANGER...Reduce 
installation time on hard-to-work with, uneven ceilings. Swivel 
fitting and 14g” hand-operated vertical adjustment let you lay 
in your fixture run, trim it up later...No field assembly of 
screws, bolts or locknuts is required. “A-Js” give you a quick, 
simple, foolproof way to save time and increase profit. 


SPATENT NO. 2446736 
UNDERWRITERS APPROVED. TM REG. U.S. PAT. OFF 


OTHER TIMESAVING DAY-BRITE FITTINGS 
Sliding Clamp Hanger Fittings... Twin-stem Hangers (8”and 24” 


lengths) ...Ice-Tong Hanger Clamps. 


Day-Brite Lighting, Inc., 5402 Bulwer Ave., St. Louis 7, Mo... .In 
Canada, Amalgamated Electric Corp., Ltd., Toronto 6, Ont. 


SEE YOUR DAY-BRITE DISTRIBUTOR 


Think of this, too: The time you save on one 
job enables you to move on faster to the next— 
where you'll again save more time when you 
install Day-Brite fixtures. And, of course, again 
make more profit! ... Remember, also, that every 
Day-Brite job is a job well done—it fully backs 
you up in building a reputation that leads to added 
business and added profits! 

This is not just “sales talk”—you can prove it if 
you SEE, EXAMINE and COMPARE Day-Brite 


installation costs with those of other fixtures. 


HELP YOU MAKE DOLLARS OUT OF MINUTES 


TIMESAVING HYDEE HANGER**... Easy, low-cost way 
to hang chain-suspended fixtures. Connect wires to receptacle— 
fits standard 4” or 314” outlet box or plaster ring... Screw 
hanger to outlet box—only two screws needed. No centering, 
no punching, no drilling. Screwdriver only tool needed... 
Hang the fixture and plug it in—that’s all! ... Use Hydees— 
save time, increase profit! 


**PATENT NO. D-141024 AND NO. 440014, 
UNDERWRITERS APPROVED. TM REG. U.S. PAT. OFF, 


TP Sg SMR eT <ohsitesemoeen nema ee 


DECIDEDLY BETTER 


DAY-BRITE.| 
Lighting Firtuus | 


& 
aos , 
ea 
aioe caerot Me 








5412 


NATION’S LARGEST MANUFACTURER OF COMMERCIAL AND INDUSTRIAL LIGHTING EQUIPMENT 
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NEW BULLDOG 


PATENTED u 


PROVIDES MOVABLE ELECTRICAL OUTLETS . . ie 





At last! Here's an electrical product that keeps pace with changing needs . . . one that provides outlets that 
can be moved in seconds—placed and spaced exactly where they are needed, as they are needed. It's 
BullDog Electrostrip® and it’s as perfect for modernization as it is ideal for new construction. The strip is 
neat, attractive . . . completely safe. Listed by Underwriters’ Laboratories. Rated at 20 amps., 125 volts, A.C. 


IN HOMES, HOTELS, Sams: STORES, INSTITUTIONS! 


Receptacle plugs twist into Electrostrip at Electrostrip mounts. on walls, partitions, Electrostrip is a natural for showrooms 
any spot along its length—make if every baseboards, anywhere ... bends around and shops. Displays can be changed and 
inch an outlet. The strip's ivory color obstructions and corners. Outlets can be arranged to best advantage for outlets 
blends perfectly with any color scheme. In- easily moved as furniture or office layouts are always handy...always where needed. 
dividually fused plugs are also available. demand. No dangerous extension cords. To add another outlet, add another plug. 


Sold only to electrical contractors through BullDog distributors. See 
yours, or write BullDog Electric Products Company, Detroit 32, Michigan. rs . 


IF IT’S NEW IF IT’S DIFFERENT 
_ IF IT’S BETTER... IT'S 


© BEPCO 
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BULLDOG 


ELECTRIC PRODUCTS COMPANY 
A Division of 1-T-E Circuit Breaker Company 


Export Division: 13 East 40th Street, New York 16, New 
York. In Canada: BullDog Electric Products Company 
(Canada), Ltd., 80 Clayson Road, Toronto 15, Ontario. 
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LAMP AMPS 
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LINE AMPS 
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COMPARISON OF STARTING CHARACTERISTICS for regulated and (below) the same lamp with conventional non-regulating ballast. 
unregulated mercury vapor lamp ballasts shows (above) 400w Comparison illustrates Sola’s current-limiting characteristic, an 
E-H1 mercury vapor lamp with Sola Ballast Cat. No. 77034 and advantage of its constant wattage circuit. 


LAMP AMPS 


PTCA ssn s0DOQQOOOOP EOS AAAAAAAAAAAAAAAAAAAAAAAL 
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Sola Constant Wattage Mercury Vapor Ballasts 
Limit Starting Surge, Extend System Capacity 


In addition to regulated lumen output, the Sola Constant Wattage Circuit 
also yields other important advantages. Starting characteristics are an 
important example. Sola Constant Wattage Mercury Vapor Lamp Trans- 
formers limit line current surge at the instant of starting to effectively no 
more than normai full load value. This eliminates the need for time-delay 
relays, oversize circuit breakers, and heavier wiring required by the 
starting characteristics of conventional, non-regulating transformers. 


In addition, premium performance Sola Constant Wattage Transformers 
provide six other specific advantages: 


@ Stabilized light output within +214% with line variations as great 
@ as+13%. 


@ Lamps stay lit, even when line voltage drops as much as 40v (ona 
115v line). 


Positive starting within the primary ranges of 100-130 x 200-260v. Sola Mercury Vapor Lamp Transformers, em- 

eg : z ploying the patented constant wattage circuit, 

Elimination of primary taps. are available for indoor (left) and outdoor 

Primary current limited on both open and short circuit. (right) industrial and commercial applications. 

“ ‘ The moderate differential in original cost, 

More ballasts can be installed per circuit. over non-regulating ballasts, is often elim- 

“ - : ‘ inated by installation savings and by contin- 
For further information, call your Sola representative. uous high quality performance. : 


Write for Bulletin 17K-MV-211 for indoor 
O LA Macury Vigor Lamp applications, and Bulletin 17K-MV-219 
‘m\ TRANSFORMERS for outdoor applications. 


— 


CONSTANT VOLTAGE TRANSFORMERS for Regulation of Electronic and Electrical Equipment ® LIGHTING TRANSFORMERS for Al! Types of Fluorescent 
and Mercury Vapor lamps. ® SOLA ELECTRIC CO., 4633 West 16th Street, Chicago 50, illinois, Bishop 2-1414 @ NEW YORK 35: 103 E. 
125th St., TRafalgor 6-6464 © PHILADELPHIA: Commercial Trust Bldg., Rittenhouse 6-4988 @ BOSTON: 272 Centre Street, Newton 58, Mass., 
Bigelow 4-3354 @ CLEVELAND 15: 1836 Euclid Ave., PRospect 1-6400 @ KANSAS CITY 2, MO.: 406 W. 34th St., Jefferson 4382 @ LOS ANGELES 23: 
rey 3138 E. Olympic Bivd., ANgelus 9-9431 © TORONTO 9, ONTARIO: 617 Runnymede Rd., RO 7-1654 © Representatives in Other Principal Cities 
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48 PAGES OF LATEST 





SFICIALLY-APPROVED 





M SPECIFICATIONS 














efficient of utilization tables! 


Before You Specify leitiectrial Lighting Equipment... 
BE SURE YOU HAVE THIS LATEST EDITION 
RLM SPECIFICATIONS BOOK 


Things change constantly in this 
fast-moving world—and that goes 
for industrial lighting specifications, 
too. That is why, whether you buy, 
sell, specify or recommend industrial 
lighting equipment, you can’t afford 
to be without this latest-edition RLM 
Specifications Book. 


This new book will give you much 
valuable buying data on modern in- 
dustrial lighting equipment. .. new- 
est standards on the latest UPWARD 
LIGHT units...the many benefits of 
new HIGHER REFLECTION FACTORS. 
Also included are facts about the 
latest modern techniques to cut 


R-846RR: 
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glare, reduce light loss and provide 
simplified maintenance. 


Yes, RLM Specifications are con- 
stantly being improved to deliver 
more light for the money. Even such 
old stand-bys as the RLM Dome Re- 
flector has had its light-reflection 
specifications increased, so that it 
now delivers more light than ever. 


Check right now whether or not the 
RLM Book illustrated above is handy 
on your reference shelf—if it isn’t, 
get your free copy today by writing 
to: 

RLM Standards Institute, Suite 819, 
326 W. Madison St., Chicago 6, IIl. 





New RLM Specifications for: 


}, AULLWHITE PORCELAIN ENAMEL REFLECTORS 
(Inside and Outside) 


2, INCREASED UPWARD LIGHT 
3, MAXIMUM BRIGHTNESS 
BETTER SHIELDING ANGLES 
HIGHER REFLECTION FACTORS 
HIGHER LIGHT OUTPUT 
CAPTIVE LATCHING ond HOLDING DEVICE 
GROUNDED BALLAST MOUNTING 
CHANNEL DESIGNED for SLIDING HANGERS 
REVISED LAMP SPACING 
1), IMPROVED LAMPHOLDERS 
~ ENTIRE UNIT RUST. PROOFED 


2. Fk 2 Se 


td 


STAN DAROSPINSTITUTE | 
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varnished cambric insulated 


An efficient, dependable system of power distribution 
for industrial plants and utilities 


ARMO-LOK is Phelps Dodge’s interlocked armor cable developed to replace 
cable in conventional conduits and underground ducts for industrial plants, power 
stations and similar applications. This “‘cable-in-air” system is made up of ARMO-LOK 
power and control cables, a fully coordinated line of terminators, straight and branch 


joints and junction boxes. Installed on racks, in baskets or in troughs, it presents a 
neat, streamlined appearance. 


ARMO-LOK has a number of operating advantages including: 


Lower cost—due to elimination of expensive underground ducts and 
overhead conduits and reduction in conductor size. 


2. Fast, easy repairing—no long delays in restoring service; repairs can 
be made without removing cable from racks, baskets or troughs. 


3. Adaptability—cable is easy to move whenever changing circuits; 
new circuits are also easily added. 


4 Smaller space required—savings of up to 50% and more over con- 
ventional conduit systems. 


ARMO-LOK is also supplied with Habirite (butyl rubber) insulation. 
For applications where acids, alkalis and other corrosive conditions exist, 
ARMO-LOK is available with special Phelps Dodge over-all jacket of 
PVC plastic. 


See your Phelps Dodge distributor for information on a complete ARMO-LOK system, 
including cable, racks, splices and all necessary fittings! For catalog and specification 


data, write Dept. E, Phelps Dodge Copper Products Corporation, 300 Park Ave., 
New York 22, N. Y. 


PHELPS DODGE COPPER PRODUCTS 


CORPORATION 


SALES OFFICES: Atlanta, Birmingham, Alo., Boston, Buffalo, Charlotte, Chicago, Cincinnati, Cleveland, Dallas, 
Detroit, Fort Wayne, Greensboro, N. C., Houston, Jacksonville, Kansas City, Mo., Los Angeles, Milwaukee, Minne- 
apolis, New Orleans, New York, Philadelphia, Pittsburgh, Por’ =~ Ore., Richmond, Rochester, N. Y., San Fran- 
cisco, St. Lovis, Seattle, Washington, D. C. 
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Th reads Cond uit in seconds The Lawco, Jr.— portable, versatile, compact. Does a variety 


of jobs faster, better. 


..ethe Lawco, Jr. 


PORTABLE PIPE THREADER 


Here’s the answer to those slow, tiring, hand-threading jobs. 
The Lawco, Jr. Portable Pipe Threader does the work in 
seconds. This modern portable power tool threads the smallest 
to the largest conduit. Simple adapters and speed reducers 














handle pipe from 14-inch to 10”. BaP ra tS 
Its operation is simple. Just position Lawco, Jr. on the Augering operation with Post hole application using 
. : : : ‘ e h Lawco, Jr. Efficient in vertical square shank. Lawco, Jr. 
conduit, press the trigger, and the power unit drives the or hasteantel operations. Fas Aw et 
cutting dies. You're finished in no time, and right at the loca- - . 


tion where you are installing the conduit. 

And Lawco, Jr. comes in handy for other jobs, too. Several 
are illustrated at the right. In addition to these applications, 
you can use your Lawco, Jr. for driving nuts and bolts, and 
hoisting weights up to 500 pounds. 

This light weight (20 Ibs.) tool is precision built for years 
of service. Write for details. 


VELOCITY POWER TOOL CO. 


201 North Braddock Avenue, Pittsburgh 8, Pa. 





There's nothing better for pulling wire through conduit than 
the Lawco, Jr. The unit's portable fecture speeds work. 
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WHEELER REFLECTOR come 
215 Congress $ Boston 10, Mass: 
pistributed Exclusively through Electrical wholesalers 





40 YEARS OF 
KNOW - HOW 


During all these years we have been advocating higher interior distribution 

voltages and the installation of SORGEL dry-type transformers inside of 
buildings, at load centers, to provide greater efficiency and economy. 
This is now recognized as the best and most practical method of 


electrical distribution. 


SORGEL dry-type transformers are not just 


ordinary transformers that were converted to follow the trend 
toward air-cooled transformers. SORGEL dry-type transformers 
are designed and constructed especially for this purpose. 


Liberal design for full rated load — SORGEL 
transformers are guaranteed to carry the full load 
continuously, and are so liberally designed that 


they can safely carry an overload during an 
emergency. 


Quiet operation — The noise level is well below 
the established standards. Because of their quiet 
operation, SORGEL transformers are particularly 
adaptable for indoor installations close to load 
centers. 


Rugged construction — All fabricated steel frames 
and enclosures. No castings or flimsy enclosures. 


Easy installation — Attached wall brackets, with 
slots for bolts, or floor mounting base. No separate 
mounting brackets nor junction boxes to make 
or buy. 


Easy connecting — Roomy connection ccmpart- 
ment with wide choice of knock-outs. Equipped 
with solderless terminal lugs and permanent con- 
nection diagram. 


Long life — Thermo-vacuum impregnated wind- 
ings brazed to terminals. 


Low final cost — The cost-saving features in- 
corporated in SORGEL dry-type transformers 
are an assurance that their first cost is the final 
total cost. 


Underwriters’ approved — Less than one-half of 
all makes of dry-type transformers are approved 
by Underwriters’ Laboratories under the re-ex- 
amination service. (Check Underwriters’ list of 
“approved” power transformers). 


Trouble-free, and years of continuous hard service. 
Safe, low operating temperature. 


Complete Line 


V4 Kva to 2500 Kva single phase. 

1 Kva to 3000 Kva 3-phase, 2-phase, 
and phase changing. 

All standard voltages, such as 120, 
208, 240, 480, 600, 2400, 4160, 
4800, 7200, 13,200, and up to 


15,000 volts, and any intermediate 
or special lower voltage. 


Also Special Transformers 
and Saturable Reactors 


SORGEL 


TRA Wee ERS 


Stock carried by jobbers in 
the following cities: 


New York, N.Y. 
Buffalo, N.Y. 
Roxbury, Mass. 
Philadelphia, Pa. 


Chicago, Ill. 
Rockford, Ill. 
Rock Island, Ill. 
Omaha, Neb. 
Cincinnati, Ohio Davenport, lowa 
Cleveland, Ohio Cedar Rapids, lowa 
Louisville, Ky. Beaumont, Tex. 
Richmond, Ind. Los Angeles, Calif. 


Consult the classified section 
of your phone directory 
or write to the factory 





Sales Engineers in Principal Cities 
SORGEL ELECTRIC CO., 836 West National Ave., Milwaukee 4, Wis. 


40 years’ experience in the development, manufacturing and application of transformers 
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This Manson Tape 
is still good 
—after 28 years! 


Mr. C. T. Warren, professional 
Electrical Engineer of Orange, 
Texas, has always recommended 
Manson Friction Tape to his 
maintenance and construction 


crews. Recently he sent us two 
partially used rolls of Manson 
which have been in his tool box 
since 1927. 


The photo above, of one of the 
original rolls, shows this result: 
the tape, manufactured 28 
years ago, still retains its 
tackiness and most of its 
original tensile strength. 


Manson Friction Tape is made 
of a closely woven cotton fabric, 
into which has been frictioned 
only new, naturally tacky rubber 
compounded with the best chem- 
ical ingredients. It is mechan- 
ically strong...durable and long- 
lasting...adheres firmly. Manson 
breaking strength is over 50 
pounds per inch of width, com- 
pared to the ASTM requirement 
of 40 pounds. 


Used with Okonite and Okolite 
Rubber Tapes, Manson makes 
splices that will be tight and 
waterproof far longer than ordi- 
nary tapes. Write for Okonite 
Splicing Instruction Folder 1089. 


Made by 
THE OKONITE COMPANY 


~ 


+ 


> 
PASSAIC : ; NEW JERSEY 


SP€Ciz 


AVAILABLE 
THROUGH 
AUTHORIZED 
DISTRIBUTORS ONLY 
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WALTER D. VANCE, JR., Vice President e California Electric Co., reports: 


“We saved 14 days installing 
527 fixtures by using 


‘OP-RIGHT’ Scatfold-on-Wheels” 





Man-hour savings on this 
General Motors warehouse job 
amounted to over 40%. Up- 
Right Scaffold is so light it is 
easily assembled by one man. | 
Individual 1 piece aluminum al- 
loy sections are unfolded and 
set one on top of the other. They 
Jock into place instantly. 


14’ tower 
assembled in 
ANY 


2 minutes pi: 
TOWER 
AVAILABLE 





























Scaffold 
carries 
fixtures 


Write for descriptive circular ., .- 


“UP-RIGHT” SCAFFOLD 
Dept. 159 + 1013 Pardee Street :- Berkeley, California, 
Factories: Berkeley, Calif. and Teterboro, N. J. + Offices in all principal cities 
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INCANDESCENT 


BRIGHTEN 
By-Va4 
CORNERS 
NNT 
NEAR-WALL 
IN SINS 
WITH eA 


a 








> GUTH BRACKETS 
' (YOU NAME IT...WE MAKE IT!) 


FLUORESCENT 
APPLICATIONS f 
ey Whe) a4 


. in barber shops; 
fitting rooms; over 
haspital beds, chalk 
boards, mirrors; for 
desks near walls; along 
ceiling: beams... and 
many other spots that 
elg-melb altel im com ite Lal 
efficiently with 


rxelahactalilelalel mab citlacso 


TRUSTED 


NAME IN LIGHTING 


SINCE 1902 THE EDWIN F. GUTH CO. - ST. LOUIS 3, MO. 
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Here’s Why! Safety m.i. Wiring acts as its 
own conduit ...can be installed in one opera- 
tion with standard switches and plug-in boxes. 
Easily trained, yet rigid... it conforms to the 
most difficult job layouts. You can clamp it or 
strap it. Safety m.i. Wiring will actually out- 
last the building where you use it! 


No other wiring gives you this unique combina- 
tion of properties: neatness, compactness and 
flexibility ... mechanical ruggedness and inert- 
ness to exposure... resistance to flame, heat, 
vapor, moisture, oil, solvents, and even aging! 


ai, calle 


| "Sa It 
Sine rliluttute 


Exclusive self-contained wiring system by 
General Cable! 1953 National Electrical Code 
approved for general use in 0-600 volt circuits. 





Approved by the 1953 National Electrical Code 
for general use up to 0-600 volts... Safety m.i. 
Wiring has proved ideal for lighting, power 
and control circuits ... machine tools... stores 
and institutions ... everywhere that extra pro- 
tection is important! Your friendly General 
Cable Representative will give you the facts 
on many actual installations. 


Whether you sell or install Safety m.i. Wiring 
our free brochure on ‘installation tips’ will give 
you many practical ideas plus complete range 
of available sizes. Call on any sales office today! 





GENERAL CABLE 4 


CORPORATION 


“GENERAL CABLE CORPORATION 
Executive Offices: 420 Lexington Ave., New York 17, N. Y. 


SALES OFFICES: Atlanta ¢ Baltimore ¢ Boston ¢ Buffalo 
Chicago « Cincinnati e Cleveland « Dallas « Dayton e Denver 
Detroit « Erie (Pa.) ¢ Greensboro (N.C.) ¢ Houston 
Indianapolis e Kansas City « Lincoln (Neb.) ¢ Los Angeles 
Memphis « Milwaukee « Minneapolis « New Haven . New 
Orleans « Newark (N.J.) ¢ New York e Ptiladelphia 
Pittsburgh e Portland (Ore.) e Richmond ( Va.) ¢ Rochester 
(N.Y.) © Rome (N.Y.) ¢ St.Louis e San Francisco 
Seattle ¢ Springfield (Ill.) « Syracuse « Tampa ¢ Tulsa 
Washington (D. C.) 





BARE, WEATHERPROOF, INSULATED WIRES and 
CABLES FOR EVERY ELECTRICAL PURPOSE 
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Certified Lighting Steps Out 


It is just about a year since a pilot run of the Certified Lighting Program took 
hold in Providence, R. I. Since that time Lighting Bureaus have been established 
in ten other areas, mostly sponsored by electric leagues. As the industry derives 
know-how and experience with the National Lighting Bureau’s program, it will 
spread to many more communities to become an important phase of the long 
range promotional activities of the electrical industry. 


A project of the Commercial and Industrial Lighting Fixture Section of the 
Nationa! Electrical Manufacturers Association, the National Lighting Bureau, 
like NAWB, operates under an advisory board representing several trade associa- 
tions of the industry. It provides a training program and promotional materials 
to cooperating local lighting bureaus. Incorporated in the program is a method 
of appraising individual jobs for certification by the local bureau. 


From the beginning the program has clicked with electrical contractors. ‘The 
pilot run in Providence brought an enthusiastic response. In San Diego, Calif., 
training courses have long waiting lists. Providence contractors, in replies to a 
questionaire sent out by the Electrical League of Rhode Island, disclosed that 94% 
had increased sales, 89% had been able to sell better quality lighting installations, 
and 65% had been able to interest more prospects in relighting as a result of 
the training courses and the promotional campaign for better lighting. 


Analysis of activities in other areas might show similar results. However, 
there is little need for exacting appraisals in these early months. The project, 
in its emphasis on technical and sales training, particularly for electrical contractors, 
is laying down deep and firm roots. It is significant, for the long haul, that con- 
tractor personnel who complete the training course often ask for more advanced 
courses on lighting layout and selling techniques. 


Prospects for business in commercial and industrial lighting modernization 
abound in every community. Each job is an opportunity to bring to the customer 
and the public the benefits of the great advances in applied lighting of recent 
years. ‘Through its training course for sales personnel, its promotional materials, 
and its certification program recognizing good lighting practice, the National 
Lighting Bureau can provide powerful and useful aids to any local industry group 
willing to take up the challenge. 




















WHATEVER THE SIGNALING NEED — you can get the proper alarm systems... plus bells, buzzers, horns, sirens, howlers 
equipment from your local Graybar office. Edwards Lokator — all are reliable products made by leading manufacturers. 
code-paging or calling systems... Webster intercommunica- Call your near-by Graybar Representative for complete in- 


tion systems ... USI sound-powered telephones. . 


. fire formation on any item. 


Help them TALK, WARN, CALL, LOCATE —at any point 


FREE... Signaling 
Equipment Bulletin 


“Don’t Walk...Talk” briefly describes 
the wide variety of specialized signaling 
equipment available, via Graybar, either 
individually or as a 
part of a complete 
sound signal system. 
Send for your free 
copy—you'll find it a 
helpful guide in the 
selection of equip- 
ment both for new 
installations or 
modernization of 
existing systems. 


Clear, fast plant-wide intercommunication speeds your cus- 
tomer’s day-to-day operations . .. becomes absolutely vital 
during emergencies. But, before you buy equipment for 
your next communication job, check with Graybar to make 
sure you’re getting the right choice of units for long-term 
service. Get the help of an experienced Graybar Signaling 
Specialist in planning the system best suited to the job 
requirements — a system that will save steps, save time, 
save money ... perhaps even lives. 

Because Graybar distributes a complete line of signaling 
equipment, you can get all of your needs from a single con- 
venient source. Your purchasing problem is simplified... 
you take full advantage of Graybar’s nation-wide ware- 
housing system ... you can be sure of prompt, on-schedule 
deliveries. 

In addition, Graybar distributes everything electrical 
for wiring, lighting, power, and ventilation—over 100,000 
items in all. Graybar Electric Co., Inc. Executive Offices: 
Graybar Building, New York 17, N. Y. 


452-411 


ELECTRIC CO., INC. 
420 Lexington Ave., New York 17, N. Y. 


Guat 





ELECTRICAL 
CONSTRUCTION 
AND MAINTENANCE 


BUILT ON A HILLSIDE, this compact 
modern dwelling appears as single- 
story structure from front; as 2-level 
home from rear car-port entrance. 
High order of electrical living pro- 
motes comfort, convenience and 
safety. 





LOW-VOLTAGE CONTROL... 


for Modern Electrical Living 


Modern control system in deluxe residence features low-voltage relays, 
remote operation of 33 units by manual and motorized master switches, 
photo-cell monitor for automatic day-break check-up, plus a dual-frequency 
automobile radio transmitter for turning house lights on or off when 
approaching or leaving the residence by car. 


By C. Kenneth Kolstad 


Founder and President 
K & R Electric Service, Inc. 
Alfred Station, N. Y. 


N A DANSVILLE hillside in 
0 rural up-state New York sits a 
smart new dwelling containing 
more possibilities for gracious electri- 
cal living than can generally be found 
within a span of many hefty stone- 
throws, proving the point that quality 
and size are not synonymous. 


ELECTRICAL CONSTRUCTION AND MAINTENANCE . . 


Served by an underground 200-amp 
3-wire 115/230-volt service, and boast- 
ing a 40-circuit-breaker distribution 
center, this compact (only 2200 sq ft) 
modern residence is heavily wired 
(circuits predominantly ranging be- 
tween 20 and 50 amps), with indivi- 
dual circuits for such conveniences as 


electric bathroom heaters (2), ranges 
(2), a wall-recessed oven, washing 
machine, disposal unit, clothes dryer, 
incinerator, hot water heater, exterior 
weatherproof receptacles, and the like. 
The home is also liberally supplied 
with 3-wire (switched and hot) base- 
board outlets, ventilation and exhaust 
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Foc os Pe 


LIVING ROOM has dimmer-controlled recessed downlites, 3-wire hot-and-switched 
receptacles, custom-assembled hi-fi cabinet for records, radio and TV, and thermo- 
statically-controlled heating from ceiling and floor slabs. 


MASTER BEDROOM has array of control switches in convenient locations, permitting 
remote control of 33 units, bathroom heater, hi-fi recordings and coffee percolator 
in all-electric kitchen. 


lans, an intercom system, and up-to 


I 
the-minute facilities for hi-fi record. 
radio 


and television programming 
(with auxiliary speakers recessed in 
ceilings of the porch and master bed- 
room). Modern lighting includes a 
wide variety of conventional treat- 
ments, plus numerous 
in-built units, a 


bathroom, 


and 
luminous-ceilinged 
stall-shower 
lights, fixtures in all closets, and many 
additional luminaires for accenting in 


recessed 


vaporproof 


terior paintings and exterior land- 
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scape details, for softly outlining the 
stairwell and driveway, and for flood- 
lighting the general grounds and park- 
ing area when desired. 


8-Point Control System 


The outstanding feature that estab- 
lishes this home as a_ conversation 
piece, however, is an unusually ex- 
tensive 8-point control system. This 
includes (1) low-voltage switching of 
lights from multiple points so that 
illumination may be controlled manu- 


ally from all room entrances, exits and 
convenience points. Moreover (2), 
25 circuits can be switched on or off in 
a single operation by means of a 
motorized master switch; this motor- 
ized unit being activated from any one 
of three locations within the home, or 
(3) from a radio transmitter installed 
in the owner’s car. There is also (4) 
a 9-station manual selector switch in 
the master bedroom (with one of 
these stations activating the 25-circuit 
motorized unit), so it is thereby pos- 
sible to control a total of 33 units or 
groups of units from this one location. 
(5) Auto-transformer 
ceiling and floor circuits permit down- 
light (and table lamp) brightness con- 
trol in living and dining areas. (6) 
The volume of musical transcriptions 
can be regulated remotely from either 
the master bedroom, any telephone 
station, the front hallway, porch or 
kitchen. (7) Winter temperatures are 
regulated by means of zone thermo- 
stats that control circulation pumps in 
the hot-water oil-burner system. 


dimmers for 


Motorized Master Switch 


The 25-circuit motorized master 
switch is of special interest inasmuch 
as it turns eight circuits either On or 
Off, as desired, 16 circuits Off only, 
and one circuit On only. This single 
on-turning circuit (an  accentlight 
over the central stairwell) has the 
leads of its low-voltage relay wired in 
reverse to the master switch, so it 
remains or is switched on when every- 
thing else is turned off, thereby pro- 
viding a nightlight for safety’s sake. 
This circuit is connected to the photo- 
cell control, so the nightlight is auto- 
matically switched off at sun-up the 
following morning by means of (8) a 
photo-cell control unit. 

Controlling the motorized 
switch remotely, via a radio trans- 
mitter located in the owner’s car, 
involved another variation. For, al- 
though a dozen radio control manu- 
facturers were contacted, none had a 
unit available which would satisfy 
both functions of the desired On-Off 
combination. However, with the help 
of Dr. Homer Wilkins, head of the 
Physics Department at nearby Alfred 
University, the electrical contractor 
modified the circuiting of a garage- 
door-opener transmitter-receiver com- 
bination, placing a balanced relay 
(such as that used in a slaving ampli- 
fier of a gyroscope system) in the 
receiver, and providing two different 
modulating frequencies for trans- 
mitting signals to activate the On and 
Off solenoids of the motorized control. 

In the automobile, the transmitter 


master 
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BATHROOM LIGHTING TREATMENTS include side shielded-incandescent fixtures, 
vaporproof units in stall shower, luminous ceiling. Appliance outlets and radiant 
electric heaters (controlled either locally or remotely from bedside) are also installed 


in bathrooms 





LOW VOLTAGE rocker-type remote con- 
trol switches are conveniently grouped; 
each switch identified by neatly-engraved 
lettering on ivory plastic wall plates. This 
grouping at head of central stairway 
controls variety of interior and exterior 
lighting arrangements; also floor outlets 
in living room. 


was located beneath the motor hood; 
the antenna was located transversely 
behind the front bumper, and the 
initiating toggle-switch for On-Off 
operation of the houselight master 
control was placed on the dashboard, 
adjacent to the car’s standard radio 
program-selection dial. This arrange- 
ment proved quite satisfactory and the 
owner is more than pleased with the 
“pathway of light” that comes into 
being when the car comes within 300 
ft of the home, or which gradually 


ELECTRICAL 


DIMMERS control intensities of recessed 
downlights and table lamps in living and 
dining areas, while adjacent low-voltage 
wall switches activate other ceiling, floor, 
porch and exterior flood lights. Brushed- 
brass cover plates conceal auto-trans- 
formers and wiring compartments of dim- 
mer units. 


blinks off as the car rolls away from 
the driveway. 

The basic components of the low- 
voltage control system are flush- 
mounted  single-pole double-throw 
momentary - contact normally - open 
rocker-type remote-control switches in 
one-, two-, or three-gang combina- 
tions at convenient local switching 
positions ; relays operating at 24 volts, 
and a 35-va_ totally-enclosed trans- 
former with energy-limiting features 
protecting the windings against over- 


load. Since the likelihood of operating 
several relays simultaneousty is im- 
probable in a residence such as this, 
a single transformer was deemed, and 
has proved, sufficient. 

In this installation, relays are gang- 
mounted on the main distribution 
board, in three flush-mounted gang 
boxes; each box (having space for 
12 relays) fitted with a metal divider 
sheet that separates 115-volt from 
24-volt wiring and which may be lifted 
out to facilitate the removal of knock- 
outs, the insertion of relays, or the 
completion of wiring. 

Gang-mounting the relays at the 
basement distribution center (rather 
than mounting relays locally in outlet 
boxes of appliances or lights they con- 
trol) was done to centralize equip- 
ment, facilitate inspection and main- 
tenance, and to isolate possible relay 
hum. For this same reason, heavy 
rubber grommets were inserted in 
the dividing metal barrier of gang 
boxes, thereby separating relays from 
the actual supporting steel in the 
enclosures. 

As to the 25-circuit motorized 
master switch, it is rated for 3 amps 
per circuit, is remotely activated from 
the four locations mentioned previ- 
ously, automatically re-sets itself after 
each operation, and is liberally sizec 
and equipped with knockouts to per- 


mit flexible wiring for any desired on- 
off combinations. 


Remote Selector 


Lastly, the manual 9-station selector 
switch in the master bedroom (con- 
trolling exterior parking, garden, 
prowl and welcome lights as well as 
several interior patterns) can be used 
to operate any one circuit singly or 
(by pressing the master button con- 
tinuously while turning the selector 
through the full sweep) all circuits 
conjunctionally. 

As indicated in an accompanying 
photograph, this 9-station switch at 
the master’s bedside (remotely con- 
trolling 33 circuits as previously ex- 
plained) is augmented by other dials, 
switches and pushbuttons that permit 
the home-owner also to (1) turn an 
electric bathroom heater on or off, (2) 
start coffee percolating in the kitchen, 
(3) control all table lamps or appli- 
ances connected to convenience outlets 
in the room, (4) regulate the tem- 
perature of an electric blanket, (5) 
signal the servant’s apartment which 
is located on the lower level, (6) turn 
the hi-fi record player in the living 
room on or off, and (7) regulate the 
volume of music emanating from the 
ceiling-recessed speaker above the bed. 
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Low-voltage wiring utilizes both 
2-conductor (for all transformer cir- 
cuits and between relays and master 
switches) and 3-conductor (between 
local switches and related relays) 
color-coded thermoplastic-insulated 
flexible wire, secured to wall studs 
by means of a stapling gun. At 
least 12 in. of slack wire were pro- 
vided at the ends of each run, thereby 
permitting the formation of necessary 
loops when inserting relays in gang 
boxes, and permitting a safety margin 
for changing connections at a later 
date. These slack wire ends were 
coiled and protected to safeguard them 
during plastering operations. Wires 
were identified by wire labels as they 









. “ were initially installed, and these 
SERVICE ENTRANCE is underground, leading to 200-amp main switch and dis- identifications were checked again 
tribution panel containing 40 circuit breakers. Also mounted on main board during the completion stages. Pigtail 
are low-voltage transformers, radio receiver to operate 25-circuit motorized wires on relays and transformer were 
master switch, and three 12-gang relay cabinets with metal barriers separating varied in length to prevent bunching ‘ 
115- from 24-volt current. View above shows arrangement of equipment prior : : 
‘ ~ ca ; up when splices were made, and all 
to installation of metal cover plates over cabinets, being inspected by K & R’s Pe Bee ; 
vice president, Calvin Cook, who supervised the installation. connections were soldered and taped 


to eliminate the possibility of high- 
resistance contacts developing in the 
low-voltage system. 


Comfort, Convenience and Safety 


This control system has satisfied all 
of its designed purposes; providing a 
high order of comfort and convenience 
in this modern electrified home, and 
promoting safety by isolating all 
switches from 115- or 230-volt cir- 
cuiting. 

All construction details were de- 
veloped by the electrical contractor, 
who also designed the entire electrical 
installation and who selected all equip- 
ment in conjunction with N. Y. State 





a E & G engineer Alan Dixon, architect 
PHOTO-CELL MONITOR, positioned in front of basement window on east side Cyril Tucker, and Florance Electric 
of house, automatically turns off night-light at day-break. Supply representative Earl Woolever. 





RADIO TRANSMITTER, for remote control of houselights from owner’s automobile, is dual-frequency unit mounted beneath 
hood of motor. Antenna is shielded from view and physical damage by front bumper. Toggle switch, for on-off operation of 
motorized master switch in house, is located on dashboard adjacent to car’s commercial-band radio. 
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Conducting Labor Cost Studies—t 


A series of discussions on labor cost research as an Were price competition in the 
electrical construction field be- 
comes exceptionally keen, as it 

has at present, contractors invariably 

tion. This first article reviews basic types of cost ask themselves two questions. Why are 

we losing jobs although we are con- 

studies and what they will do. sistently high in the bidding list? Why 

can’t we do better on the jobs we do 

get? To get a complete answer to 

By Ray Ashley these questions is rather difficult. 

Research and Consulting Engineer There are too many “outside” factors 

Oak Park, Ill. which enter the picture. Many of 

them are beyond the control of the 
individual contractor. 

A logical approach is a reappraisal 

. 7 TIME STUDIES — OUTLET BOXES of the contractor’s own operations— 

estimating techniques, field engineer- 


essential part of an electrical contracting opera- 

















ing, tool mechanization, manpower 
Time, minutes supervision. These are categories 
under his direct control. All affect 
= oe the original bid and ultimate outcome 

of the job. 
: : ; The estimating department and its 
Tie ane cotta , 1 labor unit tables is a good starting 
i maecray tery oA . 65 point for a searching analysis. Are 
Knockout (2) 1 1 the labor units correct? Have they 
Thrend sles 2 = HA0d 6 8 been kept “up-to-date”? Are they 
Place box 2.5 4 “general” units or have they been 
Nipple down é based on the contractor’s individual 
Install cover 3 experience? Is there a need for re- 
——— adjustment of units to meet present 

17.5 29.5 conditions ? 
Hl. Time study {finishing — Finding the answers to these ques- 
poling up) tions comes under the heading “Labor 
4s 45 Cost Research”. Actually, it means 
eithadiedet poe ee SE conducting time studies and develop- 
22.0 34.0 ing labor units from the findings. Al- 
though such research is of vital im- 
It, Prorata time portance to the electrical contractor, 
Budy tne ; - it has been sadly neglected in the elec- 
Fagan te pore . trical construction industry. Contrac- 
ennsehsalts Gites Wa 275 3.5 tors should establish a nominal budget 
. pape: 8 item for this operation and be sure 
27.75 41.5 it is used for the intended purpose. 
Recommended figures range from } 
IV. Supervision sone an to 4 of one percent of total annual 
é 31.25 467 business volume. This should be con- 
sidered as overhead and not a direct 
V. Final adjusted unit for job cost. In addition to time studies, 
‘ . Sami 32.0 “70 a perpetual review and study of all 





jobs should be maintained. 

The value of labor unit tables should 
not be underestimated. A smart be- 
ginner can benefit greatly by having 
reliable and well compiled tables. 
Source: Table 4, poge 49, “Electrical Estimating,” First Edition, They establish a proportion of costs 

McGraw-Hill Book Company, Inc. for various items of labor, serve as a 
guide for future studies and provide 
FIG. 1—OUTLET BOX LABOR break-down itemizes labor involved in box installa- *% pattern for compiling new or addi- 
tion. Such studies are basis of reliable labor cost units; help estimator develop tional labor units. 
units for special conditions. The “how and why” of labor cost 


VI. Units (in hours) established for labor-unit tables include revisions to fit general 
run of jobs. 


Ceiling outlet (no plaster cover) .........-.--+++++- 35 min. ea. — 58 hrs./ 100 
ee | PRY EKER TES SPE Pee 49 min. ea. — 82 hrs./100 
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CABLE INSTALLATIONS® ae 


DISTRIBUTION OF LABOR(IN HRS.) FOR FOR EXAMPLES 
THREE S.C.,BR.&RC,CABLES IN CONDUIT 








PULLING EQUIP CABLE TOTAL 


EXAMPLE & MOVE IREMOVE! MOVE IN PREP. Yn 
FT OF CABLE |TYPE|IN & |@LOAD |TOTAL|@SETUPIFISH |ENDS 6/PULL 

; -See |SETUP REELS BASKETITIME A+B 
PULLED |NOIE A C 











— NO i— 
150] 150/0.75/] 0.75 
<a 2.00 | 1.00} 1.50 
— 2.50 |0.75| 0.75 
5.00}; 2.00; 1.00} 1.00 
3.00}; 275,150} 1.50 
6 00}; 5.00; 1.50} 1.00 
6.00}; 550/2.00; 1,00 


























= NO. 000 — 
5.00] 3.00| 1.00] 1.00 
3.00] 450] 1.30| 2.00 
6.50| 500/125] 1.00 
5.50] 5.00| 1.50] 1.00 
8.00] 7.00/2.00| 2.00 
8.00] 9.00]2.00/] 2.00 
7.25| 12.00 13.00] 2.00 


—osom C.M.— 

550} 400/100} 1.00 
7.00] 600] 1.30} 2.00 
7281 6 75 11:28) 1.00 
6.00} 7.001150} 100 
9.00} 9.00 |2.00/} 2.00 
9.00|12.00 |2.00} 200 
8.25/ 15.00 |3.00/ 2.00) 
























































—| 500M C.M— 
300/C.P | 4.50} 3.00} 750| 600 / 1.00 1.30} 1.80/10.10}17.60; 20; 3.50} 21.10 
300/C.P | 7.50} 3.00}10.50/ 9.00 | 1.30] 260) 180/14.70/ 25.20] 20/ 5.05] 30.25 
300|C.P | 6.00} 3.75 | 9.75/}10.00 | 125] 1.30} 1.80/14.35|24.10| 25 |6.00}] 30.10 
600/C.P | 5.25| 3.00} 8.25|10.00/ 150] 130] 3.60/)16.40/ 24.65} 20| 5.00) 29.65 
600/C.P | 9.00} 3.00 |12.00| 15.00 | 2.00| 2.60| 3.60|23.20| 35.20] 20 | 7.04) 42.24 
vie 6O0O0/C.P | 750| 4.50 12.00] 20.00 | 2.00} 2.60} 4.80/29.40/ 41 .40/ 25 |1035) 51.75 
Vil 600|C.P | 6.75) 4.00 10.75] 24.00 | 2.00} 2.60} 480)33.40/44.15} 25 | 11.05) 55.20 
@ THESE STUDIES WERE MADE IN CONJUNCTION WITH THE COST DATA COMM. OF THE CHICAGO ELECTRICAL ESTIMATORS’ ASS'N. 

@ stuoies oaseo ON ® symso.s— 

ABOR CONDITIONS Bat aoe me TACKLE @-CABLE PULLED UP 


= const CREWS NOT EXCEEDING 20 wen .T —FISH PE 
s~Soistine TO Se FIG. SEPARATEL c.P = CaeLe PULLER 










































































FIG. 2—BREAK-DOWN STUDY of cable installation lists various operations involved; typifies method of establishing labor dis- 
tribution. Units must be adjusted for current conditions. Divisions of time point up hazards of “stop watch’’ time checking. 
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of this 


Specifically, three 


the subject 


articles. 


will be 


of 


studies 
series 


types of studies will be discussed. They 


are: 
1. Break-down Studies (Time and 
Motion ) 
Job Divisions 


? 
3. Completed Projects 
T 


ypical break-dow: studies are 
] 


shown in Figs. 1 and Such studies 


contemplate all the individual items 


of labor occasioned by a particular 
piece of equipment or material. Fig 


1 is a single job study confined strictly 
to outlet boxes. It is a breakdown of 


all 


an 


operations involved in mounting 


outlet box. Conduit labor is in- 
cluded only in so far as it is occasioned 
by the box 

Individual 


with 


items of labor connected 


listed 
This chart is based on the re- 


cable installations in 


Fig. 2. 
sults of 
tions. 


are 


studies on several installa- 
labor division on a 
Fig. 3. 
as branch circuit con- 


of 
project is 
Such divisions 


A summary 
single shown in 
duit, boxes, feeder conduits and wire 
pulling provide a good basis of study. 
The divisions must permit a fair de- 
marcation of labor and provide, at 
the same time, a check on sections of 
the estimated labor on the project. 

Completed job studies involve an 
and of the 
entire project upon completion. Results 
of such study often lead to improved 
estimating and job management. Much 


over-all analysis review 


can be gained by reviewing projects in 
retrospect. 


Time Study Methods 


Time studies on construction proj- 
cannot be 


basis. 


ects conducted on a hap- 


hazard To have any value at 
all, they should be done in a serious, 
In general, 
there are two recognized methods of 
studies : 

1. A special clerk may be assigned 
to the project to carry on the study. 

2. The job foreman may be asked 


well-organized manner. 


conducting such 


to compile the records along with his 
regular supervisory 


Regardless of the 
| 


duties. 

method used, it 
all time 
voted to the study on a special account 
number. 


is important to charge de- 
It should not become part of 
\s noted be- 


fore, a separate item in the overhead 


the specific job cost. 


budget should be established to finance 
these studies. 

At 
clerk is the only solution. 


times, a time-study 
No fore- 
man is going to hazard his reputation 


by his regular work to 


separate 


neglecting 


ELECTRICAL 





AURORA PARK HOSPITAL 


SUMMARY OF LABOR 


Job 


Division Type of Work 


Roughing in Branch Circuits 
Feeder Conduits 


Pulling Branch Circuit Wires 
(Poling Up Not Included) 


Switches & Receptacles 
Feeder and Service Cabies 
Lighting Panels & Cabinets 
Power Panels & Cabinets 
Meter Wiring 


Nurses’ Call Equipment 


Doctors’ Call Equipment 
Motors 
Bell Wiring 


Capping Out 


Foreman 


TOTAL MANHOURS 





House Phones (7 to 10 Button) 


Date 6/1/55 


COSTS — IN MANHOURS 


Estimated 
Manhours 


Actual Job 
Manhours 





1,611 1,886 


370 315 


4,266 4,145 








FIG, 3—JOB DIVISION comparison study on a single project shows man-hour gains 
and losses in each work category; provides basis for complete job analysis and 
possible readjustment of labor units for similar work. 


take care of such “office duties.” If 
the job is not too involved, and the 
foreman is given a separate account 
number, good results may be had by 
putting this work in the foreman’s 
hands. 

Cooperation in the field is as im- 
portant to effective time study work 
as an analysis of job conditions. The 
attitude of the job foreman or super- 
intendent must be learned and taken 
into account. Some are opposed to 
having a time-study man on the job 
and will cooperate. Others are 
willing, but cannot handle the addi- 
tional paper work. On the other hand, 
of the best 
conducted by the foreman. 


not 


some studies have been 


Time Study Benefits 


While the prime function of a time 
study is to provide labor unit data, 
there are a number of inherent advan- 
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tages that might be termed by-prod- 
ucts : 

1. One becomes more familiar with 
the factors influencing labor. 

2. Knowledge of detailed costs en- 
ables one to develop better labor units 
for special work. 

3. Foremen and mechanics are 
taught the necessity of careful plan- 
ning. 

4. Better 
developed. 

5. One learns the value of tools and 
job mechanization. 


installation methods are 


Labor cost studies provide another 
“plus”. Projects on which they are 
conducted very commonly show bet- 
ter results than others. Management 
is on its toes and mechanics are alert. 

Only the salient points of specific 
cost studies have been noted here 
Each, in turn, will be explored more 
in detail in succeeding articles. 
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BUILDING INSULATION. .... 


Building insulation is a necessary part of any practical electric space heat- 


ing installation. Whether the heating is done by baseboard units, wall or 


ceiling panels, heat pump, or embedded cable—every possible means must 


be taken to prevent the loss of the heat through the structure. 


HE nomenclature, materials and 

installation methods associated 

with building insulation comprise 
a necessary part of electric space heat- 
ing know-how if a good, professional, 
economical job is to result. Basically, 
all types of electric space heating sys- 
tems have the same functions: to in- 
sure quality heat in quantities suffi- 
cient to provide maximum comfort at 
all times for the occupants of the 
heated space. 

If heat could be retained within the 
structure indefinitely once introduced, 
the problem would be a simple one of 
ventilation plus the replenishing of 
small amounts lost because of opening 
of doors, etc. However, as long as the 
outdoor temperature is lower than that 
indoors, heat will pass through the 
building materials. This is lost heat 
which must be replaced by the heating 


‘system if a constant temperature is to 


be maintained. Since the cost of elec- 


tricity as a fuel is of prime im- 
portance, the application of building 
insulation to reduce this loss must be 
done as efficiently as possible. 

The contractor or engineer laying 
out or installing the heating system 
will frequently be asked for his recom- 
mendations. He should have them 
ready. There is no excuse for any 
resulting customer dissatisfaction be- 
ing traced to the insulation. 

Four principal considerations are of 
immediate interest: 

(1) How ts heat lost through build- 
ing materials? 

(2) What materials are available 
to reduce this loss? 

(3) How may they be applied to do 
the job? 

(4) To what extent may they be 
practically and economically used? 

The answers to these questions will 
provide a working background for in- 


By W. J. Novak 


telligent handling of insulating prob- 


lems as they apply to electric heat. 


HEAT LOSS 


Heat will be lost to the outdoors by 
a combination of one or more of the 
common methods of heat transmis- 
sion: radiation, convection and con- 
duction. Transmission of heat from 
heaters, furniture or room occupants 
to the floor, walls or ceiling may take 
place directly by radiation. Or, air 
currents may pick up heat from these 
objects and carry it to the walls by the 
process of convection. Finally, heat 
may be transferred by conduction 
where objects touch the floor and 
walls. 

All three methods of transmission 
are also involved in passing the heat 
from the inner surfaces of the walls, 
floor or ceiling to the outer surfaces, 
and thence to the outside air. 


How Much? 


Three factors determine the amount 
of heat which will be lost through the 
building structure: 

(1) The temperature difference 
between the inside and the outside. 

(2) The period of time over which 
the loss of heat takes place. 

(3) The nature, thickness and 
areas of materials making up the 
building structure. 

Just as electric current travels from 
a peint of high potential to a point of 
lower potential, heat travels from a 
point of high temperature to one of 
lower temperature. The greater the 
difference, the greater the transfer of 
heat. If the two points are both at the 
same temperature, no heat will flow, 
just as no electric current flows be- 
tween two points at the same potential. 

Nothing can be done to regulate the 
outdoor temperature, and the most 


comfortable indoor temperature 1s 
generally recognized to be in the 
vicinity of 70 F. Therefore the dif- 
ference in temperature between inside 
and outside’ is pretty well fixed by 
geographical location, and proper heat- 
ing design from this standpoint merely 
demands a familiarity with the normal 
outdoor temperatures encountered in 
the area under consideration. 

The second factor, the total time 
over which loss of heat takes place, is 
also out of the hands of the designer, 
being determined by weather condi- 
tions. Naturally, other things being 
equal, more heat will be lost over a 
longer period of time. Heating sea- 
sons vary in different geographical 
areas. Knowledge ind proper applica- 
tion of published degree-day data 
coupled with personal experience us- 
ing the heating equipment in the areas 
involved should result in an efficient 
installation. 

The third factor, however—the 
nature of the building materials used 
—can be controlled, provided that it 
is done soon enough. This is where 
the heating man—the electrical con- 
tractor or the heating engineer—must 
make his recommendations. If they 
are to be sound and realistic, it is es- 
sential that he be thoroughly familiar 
with the materials and nomenclature 
involved. 


MATERIALS 


Materials most commonly used for 
building insulation fail into four 
major groups: (1) blankets and batts, 
(2) loose fill, (3) insulating boards, 
and (4) reflective insulation. 


Biankets and Batts 


Blankets are flexible rolls or strips 
of mineral wool, cotton or wood fiber 
matted into a coherent mass. They 
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the Key to Successful Electric Heat 





This article is designed to present to personnel responsible for the specifying, engineer- 
ing and installation of an electric space heating system the basic principles of building 
insulation. 

Most such applications will be the customer’s first experience with electric heat. Any 
excessive operating costs or faulty heating resulting from insufficient or improperly in- 
stalled building insulation will be blamed on the equipment or the workmanship, thus 
affecting the reputation of the heating manufacturer, the engineer and the electrical 
: , contractor. 
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LOOSE FILL is manufactured for hand-pouring from bags (left) or for use with p 


ll 


neumatic blowing equipment (right). 


When 


loose fill is blown into existing structures, holes are bored through exterior finish to provide access to each stud space. Note holes 


both above and below windows. 


are made in_ several thicknesses: 
4, 1, 14, 2, 3 and 4 in., varying among 
manufacturers. In the these 


thicknesses 


past, 
have been variously de- 
standard, mat- 
full-thick, 
FHA 
that 
inches 


scribed as medium, 
thick, _ thick, 
double, etc. 
requirements 
thicknesses be 
for easier identification. 

While blankets standard- 
length rolls from 12 ft up, panels or 
strips are also made in lengths of 
2, 4 or 8 ft that are described by 
individual manufacturers as blankets, 
batt blankets, or simply batts. In gen- 
eral, the term “batts” is applied to the 
shorter lengths; “blankets”, to the 
longer. Common widths are 15, 19 
and 23. in. 

Blankets and batts may be obtained 
with no covering whatsoever, the in- 
terlaced or matted insulation being 
sufficient to hold the material together. 
However, they are more often used 
with a tough, waterproof, asphalt- 
coated kraft paper facing which serves 
as a vapor barrier. Flanges extending 
beyond the insulation provide a nail- 
ing or stapling surface for fastening 
to joists, rafters or wall studs. 

Another modification adds a paper 
covering around the other three sides 
of the blanket small 
“breather” holes to permit passage of 


semi-thick, 
However, recent 
stipulated 
designated in 


have 


come in 


which has 


any water vapor which may get into 
the insulation. manufacturers 
aluminum foil as a vapor 
barrier, and either perforated alumi- 
num foil or a permeable aluminum- 
coated paper as a backing. Depending 
upon the proximity of air spaces, this 
substitution reduces radiated heat loss 
to a certain extent. 


Some 


now use 


The difference in heat-retarding 
ability per inch of thickness among the 
various materials used for batts and 
blankets is negligible. Factors usually 
considered in choosing one over the 
other include initial cost, local avail- 
ability, whether extra vapor barriers 
need be purchased and installed, the 
adequacy of the barriers provided, and 
the extent to which the particular 
product is fire-proof, vermin-proof 
and rodent-proof. 

Mineral wool products (exclusive of 
the paper enclosures) are by their 
nature incombustible, and organic in- 
sulations are usually flame-proofed or 
made fire-retardant during manufac- 
ture to reduce fire hazard. Many are 
specially treated to make them rodent- 
and vermin-resistant. 


Loose Fill 


Two general types of loose fill are 
used: fibrous and granular, designed 
to be installed by hand pouring from 
bags or by a pneumatic blowing pro- 
cess. The fibrous fill, usually a min- 
eral wool of rock, glass or slag origin, 
comes as fine, interlaced fibers. It is 
also used to a limited extent for hand- 
packing into irregular spaces where 
a ready-made batt or blanket is not as 
adaptable. 

The granular fill comes as small 
pellets and is usually vermiculite, a 
lightweight form of mica, although 
mineral wool is also made in granu- 
lated form. 

Loose fill is applied in sacks, each 
containing enough to cover anywhere 
from 20 to 36 sq ft of area at a 4-in 
thickness (or 13 to 24 sq ft at a 6-in. 
thickness), depending upon the manu- 
facturer. 


Insulating Board 


This is a synthetic lumber, made by 
reducing organic fibers to pulp and 
then reforming into boards which have 
desired insulating and structural prop- 
erties. It finds its greatest use as build- 
ing i.sulation in the form of wall 
sheathing for frame structures, taking 
the place of horizontal or diagonal 
wood sheathing; as roof sheathing on 


pitched roofs; as a base for plastering ; 
or as a covering beneath floor joists 
over crawl spaces. 

As a sheathing, insulating board is 
manufactured in 2- or 4-ft widths and 


lengths from 8 to 12 ft. Common 
thicknesses are 4 and 43 in., the latter 
being equivalent in insulating value to 
less than 4-in. of mass-type insulation. 


Reflective Insulation 


This product relies on a _ bright 
metallic coating in connection with 
one or more air spaces to reflect 
radiant heat and thus reduce its pas- 
sage through the material. While it 
is used to a limited extent as backing 
and vapor barrier for batts and 
blankets, it is commonly available in 
the form of aluminum sheets in single 
thicknesses or in multiple layers with 
one or more air spaces between. 
Multiple-layered blankets come folded 
like an accordian or some similar 
manner and are spread open upon in- 
stallation to introduce the air spaces. 
Side flanges are provided for nailing 
or stapling; widths measure 12, 16, 20 
or 24 in. 

Single-layer aluminum reflective in- 
sulation is available backed by heavy 
kraft paper as a vapor barrier. A 
more efficient type utilizes sheets of 
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INSULATING BOARD sheathing | in. thick, nailed to wooden 
more effective in 
blocking heat than ordinary fir or pine wood sheathing 


framing in large sheets, is about 140% 


aluminum bonded to both sides of the 

kraft paper 

effec- 

tive against radiant heat, particularly 

the flow of heat 
as a ceiling insulation, it is 


Reflective insulation is very 


when is downward. 
Hence 
more efficient when used to keep out 
the radiant the sun than to 
keep in the heat of the building. For 
example, reflective insulation provid- 


heat of 


ing four or more air spaces between 
6-in. ceiling joists would be only 40 
or 50% as effective as mass-type in- 
sulation in preventing the loss of heat 
through the ceiling, but the reflective 
insulation would be about 15% more 
effective in keeping out the heat of the 
sun. Thus, a structure having pro- 


portionately larger air-conditioning 
loads than heating loads may find such 
reflective insulation advantageous. 
Similarly, heat lost through the floor 
of a structure 1s 
radiant; therefore reflective insulation 


used in the floor is effective in block- 


predominantly 


ing this downward heat flow. 

Since in reflective and mass-type in- 
sulation we have two entirely different 
materials and principles, direct com- 
parison is difficult. 
tages. 


Each has advan- 
being 
conducted to expand 
available application data on both. 


constant research is 


improve and 


Miscellaneous 


Many different types of insulating 
are made mineral 
insulating board, etc.) 1l-in. or 
thick and in widths and lengths 
4-in. up—used chiefly for flat 
floors foundation perim- 


slabs (corkboard, 
wool, 
more 
from 
roofs, and 
eters. 

Many wood fiber products in addi- 
tion to sheathing are used for struc- 


4 #, 


ie ae wthie. Aa 


tural and decorative applications. 
These are variously described as hard- 
board, backer board, insulating siding, 
decorative plank, building board, tile- 
board, roof deck, etc. All add in vary- 


ing degrees to the overall insulation. 
APPLICATION 


Heat 
through 
average 


infiltration and 
and doors of an 
uninsulated residence com- 
prises a considerable percentage of the 
total heat loss, depending upwn con- 
struction details and installatioiu meth- 
ods. Although weatherstripping, storm 
windows and storm doors can reduce 
this loss by anywhere from 53 to 63%, 
depending upon the area and type of 
their cannot be 
taken for granted when planning an 
electric heating system unless the sash 
is permanently installed by the builder 
at the time of construction. 


lost due to 
windows 


sash _ used, benefits 


The walls, ceilings and floors ac- 
count for the remaining heat loss. In- 
sulating products 
(blankets, fill, 
etc) are used in these areas. The 15-, 
19- 23-in. widths of batts and 
blankets are designed to fit snugly be- 


above 
type, 


described 
loose reflective 
and 


tween wall studs, furring, joists and 
rafters on 16-, 20- and 24-in, centers. 
The flanges of the vapor barriers are 
securely stapled or nailed to the wood 
framing. 
rier faces the heated space. 

Where water pipes are encountered 
in the wall, the insulation 
should be separated from the barrier 
and packed on the cold side of the 
pipes to provide protection against 
freezing. The barrier should be 
stapled on the warm side. Where 
electric conduit prevents normal ap- 


In all cases, the vapor bar- 


outside 


ey, 
Aas 





> =. 


> 


PERIMETER INSULATION, shown here being installed against 
base of foundation wall before pouring of concrete slab, is 
also used to insulate crawl space foundations. 


the insulation should be 
split to enclose the conduit, front and 
back. Non-metallic sheathed cable will 
usually provide no obstacle to normal 
installation. wiring in 
ceilings or outside walls which con- 
tain electric heating equipment must 
conform with Sections 4278 and 4279 
of the National Electrical Code.) The 
vapor barrier should be cut carefully 
and fitted snugly around any wiring 
devices or fixtures. 

Reflective insulation is handled in a 
similar manner. It should be tucked 
in snugly around electrical outlets and 
water pipes, cutting a hole in the in- 
sulation where necessary. 

When blankets and batts or reflec- 
tive insulation are used on masonry 
walls, some type of furring must be 
used to provide adequate space be- 
tween the masonry and the inside wall 
surface. For best results, the depth of 
the furring strips should be sufficient 
to permit an air space between the 
masonry material and the insulation. 
Steel channels are often used on hol- 
low tile walls to support insulation, 
metal lath and plaster. Where maxi- 
mum mass-type insulation is required, 
the usual 3%-in. space is provided 
through the use of 2 by 4 furring. 
Since reflective insulation depends 
upon the existence of air spaces for its 
insulating value, care should be taken 
to position and install the insulation 
between create and 
maintain air spaces between both the 
outer and inner insulating surfaces 
and their respective facing structural 
material. 

Where an attic space exists, insula- 
tion may be added either to the attic 
floor or to the roof, the former usually 


plication, 


( However, 


studs so as to 
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BATTS AND BLANKETS must be fast- 
ened securely to wall plates at ceiling and 
floor as well as to studs. 


being the most economical. The batts 
or blankets are fitted between the 
joists, the vapor barrier facing down- 
ward. Reflective insulation is posi- 
tioned between the joists to provide 
the proper air spaces. When this 
method is used, any existing stairwell 
or trapdoor must also be insulated. In- 
sulating board plus weatherstripping 
is often used for the back of the attic 
door or trapdoor. 

If rooms are planned for the attic, 
the roof is usually insulated instead of 
the floor. Insulation is fastened to the 
rafters, the vapor barrier facing the 
attic space. It is good practice to add 
collar beams to provide a ventilating 
space between the insulation and the 
roof peak, the insulation being applied 
to the underside of the collar beams. 

When used between floor joists over 
a crawl space or unheated basement 
with no ceiling below, mass-type in- 
sulation is often provided with addi- 
tional support, such as chicken wire, 
pointed cross-rods, or some other 
moisture-resistant material. Such 
support is mandatory when the in- 
sulation is added after the floor has 
been laid, since the top faces of the 
floor joists are inaccessible as a nail- 
ing surface for the insulation flanges. 

While many specifications calling 
for insulation refer to 3% in. for 
walls, the intention (where new con- 
struction is involved) is to recommend 
3-in. batts or blankets, not loose fill. 
The builder would have to stand con- 
siderable extra expense to have loose 
fill blown into the walls. It would re- 
quire the services of professional 
applicators not normally a part of his 
crew, and unless costly openings were 
made after construction, it would re- 
quire almost impossible coordination 
between interior wall finishing and 
the blowing process. Also, a com- 
parison of heat loss calculations for 
3-in. blankets and 3-in. loose fill 
show that insulating benefits derived 
are too slight to justify the incon- 
venience and added expense. 


ee 


co) ee 
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REFLECTIVE INSULATION in single sheets (left) is being applied to the underside 


of floor joists in crawl space. 


Blanket type (right) incorporating air spaces comes 


rolled flat and is stretched across stud space after stapling of one edge. 


Installing loose fill between ceiling 
joists is much simpler, however, and 
specifications calling for 4 or 6 in. 
in the ceiling refer to loose fill type. 
Since the work is done after the ceil- 
ing is in place and before the floor 
(if any) is laid above the joists, the 
process of blowing a uniform thick- 
ness over the entire ceiling area is a 
rapid one and can be scheduled with 
reasonable accuracy. 

Care must be exercised during blow- 
ing operations, however, to avoid the 
plugging of eave vents when such 
vents exist. Such plugging—plus loss 
of insulation—may occur when an 
attic fan is used, the insulation 
frequently being scattered by the air 
stream. Since this danger increases 
as the space between the ceiling and 
roof decreases, the FHA has banned 
the use of loose fill in ceilings of 
structures vented in the eaves and 
employing an attic fan, where the roof 
slope is less than 3 in. in 12. For 
greater roof slopes and either ventilat- 
ing fans or eave vents, suitable pre- 
cautions must be taken to prevent this 
trouble. 


Old Buildings 


Where an electric heating system 
is replacing one using another fuel 
in an existing structure, less pos- 
sibilities exist in the choice of insulat- 
ing materials and their application. 
The additional problem of determining 
the extent to which the house is al- 
ready insulated must be assumed by 
the heating man. He must determine 
what materials were used, where they 
were used, and how effectively they 
were installed. He must also by in- 
spection identify, for purposes of 
calculating heat loss, the structural 
materials used, since plans and 
specifications will be unavailable in 
most cases. This can be accomplished 
readily if unfinished attic spaces, 
basements or crawl spaces exist. Any 
floor or ceiling insulation will be 
immediately visible. Wall insulation 


may sometimes be detected at the 
eaves in the attic, depending upon 
framing methods. Structural ma- 
terials such as sheathing, roof nailing 
strips or lath, and building paper can 
also be identified at these points. 

Where interiors, including base- 
ments and attics, are completely 
finished, it may be necessary to resort 
to the removal of any available fix- 
tures or molding on the inside and 
shingles or siding on the outside to 
examine the construction. 

If insufficient insulation is found, 
additional protection may be provided 
by blowing loose fill into the wall 
cavities and between ceiling joists, or 
by installing batts or blankets or re- 
flective insulation between roof rafters 
and floor joists. Frequently, depend- 
ing somewhat upon the type of electric 
heating equipment to be installed and 
the type of system to be removed, con- 
siderable interior remodeling may be 
desired by the owner. In such cases 
it may also be feasible to replace or 
add batts or blankets in the wall. 


Condensation 


The condensation of moisture in a 
structure is closely related to heating 
and should be understood by the heat- 
ing man. There is an erroneous 
tendency to blame moisture and con- 
densation troubles on insulation and, 
in turn, on the heating system. While 
the biggest remedy is conscientious 
and intelligent control by the home- 
owner of the amount of water vapor 
present in the air, certain precautions 
must be taken when the house is built. 

Trouble occurs when the higher 
pressure of the warm water vapor in- 
side the house forces it to or through 
the walls or ceiling and into contact 
with a cold surface. Insulation pre- 
vents condensation on the inside sur- 
faces of the rooms by raising their 
temperature. However, this does not 
solve the other problem—that of con- 
densation within the walls or ceiling, 
where it is not visible. This is the 
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WASTED KILOWATTS. Examples of improper installation show why heat loss 
calculations and actual fuel costs do not always agree. 


(Right, bottom): Mineral 


wool batts lie unfastened on ceiling gypsum board; one batt closest to roof eaves 
hangs down into open space above kitchen cabinets. (Right top): Batt is carelessly 


tossed over high-hat lighting fixture projecting into attic space; 
ceiling gypsum board in foreground has no insulation whatsoever. 


large section of 
(Above, left): 


Attic access door of %-in. plywood is uninsulated; small batt sections above door 
have been installed backward with vapor barrier facing attic space; batts in fore- 


ground do not overlap, exposing area of ceiling gypsum board below. 


(Above, 


right): Application of 4-ft batts in wall between living room and unheated garage 
shows poor butting of ends at center (8-ft batts would have been much better) and 
poor fitting around garage framing members nailed to studs; batts are not fastened 


at ceiling and floor. 


function of the non-porous vapor 
barrier, which is impervious to the 
passage of moisture. By installing the 
insulation with the barrier flush 
against the inside wall finish (lath, 
plasterboard, etc), the vapor is pre- 
vented from entering the cavity. 
Since it between the 
walls, and since it does not condense 
on the inside of the walls, it follows 
that the vapor must be removed from 
ventilation. 
be provided to be used 
where conditions are such that exces- 
sive moisture is being produced, such 
as in the kitchen, bath and laundry. 
In addition, vents must be installed 
in roof gables or and in the 
walls of crawl spaces to permit ac- 
cumulated moisture to escape. Water 
vapor finds its way into the a ‘ic space 
through cracks around the attic door 
or trapdoor, through wall spaces which 
are not effectively blocked, or through 
loose fill insulation in the ceiling in- 
stalled without a vapor barrier. Vents 
or openings which permit natural 
circulation of outside air prevent water 
condensation in the attic and sub- 
sequent seepage through the ceiling. 
Similarly, a crawl space may be- 
come excessively humid either through 
porous foundation walls or directly 
from the ground. Needless to say, 
proper drainage is important; how- 
ever, vents to permit circulation of 
outside air will prevent accumulated 
moisture from rotting floor beams. 
Several insulating membranes are 
now on the market made especially 
for application to the floor of crawl 
spaces to block the passage of moisture 
from the earth. 
To insure proper 


cannot get 


the interior by proper 


Fans may 


eaves 


and blameless 


operation of the electric heating 
system, the contractor should assure 
himself that these moisture control 
measures have been provided for. 


While structural materials are 
usually determined by architectural 


and economic considerations irrespec- 
tive of the heating problem, there is 
considerable flexibility possible in the 
use of insulating materials. Since they 


are not normally visible, they are 
often minimized in attempts at cost 
reduction. 

The FHA has recently stiffened its 
insulating requirements for homes 
offered as security for insured 
mortgages. For the first time, it has 
made special reference to require- 


ments for homes heated electrically, 
specifying that the heat loss must be 
less than 40 Btu per hr per sq ft of 
floor area (or 11.7 watts per sq ft). 
This is a big step forward, since the 
previous requirement was 60 Btu per 
hr per sq ft (17.6 watts), regardless 
of the type of heating plant involved. 
Meeting the 11.7-watt maximum will 
provide a good insulating job. 

However, the FHA is the No. 3 
builder in the country, home-loan 
banks with 34,000 building and loan 
associations being No. 1 and the 
Veterans Administration No. 2. Al- 
though VA building is subject to 
FHA requirements, private building 
is not. The general contractor (or the 
prospective home-owner) who is sold 
on the possibilities of electric heating 
must also be sold on more effective 
insulation. 

He must be made to think of in- 
sulation not in terms of the heating 
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systems to which he is accustomed, 
but in terms of electricity as a fuel. 
Since the cost of using electricity will 
be the buyer’s first question, it be- 
hooves the contractor or his agent to 
have in his favor all points which 
bear on the question. He must be 
made fully conversant with all appli- 
cable data pertaining to initial costs 
of heating equipment and insulation, 
their initial effect on the cost of the 
home, and subsequent effects on 
operating costs; and his data must 
be accurate. Cases of lawsuits are on 
record against builders who through 
ignorance provided all the comforts 


of electric heat but failed to follow 
through with proper insulation. In 
many cases it can be shown: that 


maximum insulation can be provided 
with a decrease in the overall con- 
struction costs, due to’ the smaller 
capacity of the heating plant required. 
Where air conditioning is to be :n- 





VENTILATION of 
means of louvered openings is important 


attic spaces by 


to insure removal of moisture and re- 
duce condensation troubles. 

















DOORS: None 


CONSTRUCTION 
WALLS: Wood shingles; 1-in. T & G fir sheathing; building paper; %-in. gypsum board 
CEILING: %-in. gypsum board; no floor above joists 
ROOF: Asphalt shingles on wood sheathing; no insulation between rafters 
FLOOR: Double wood finished flooring; no ceiling below joists 
BASEMENT: Finished, but unheated. (Temp. assumed 35°F with outside temp. 0°F) 


WINDOWS: 2 metal frame casement windows, each 3x4 ft 














TABLE |. COST AND PERFORMANCE DATA 





Performance Dota 


(One Room) Costs (One Room)® 


Costs (6-Reom House)” 





Heating 
(watts) Mote 


Electricity, per yr® | Heat Electricity, per yr 


Insulation? 





« Equip. & | 
riaise+4 |@21/, cents @7'/; mils| Materiots 


7"/, cents \@7'/, mils 





Ne Insulation 4323 $432 $1463 $49 $294 
1-1-1 2857 338 108 32 188 
2-2-2 2400 298 1° 7 
3-3-2 2265 295 % 
4-3-2 2235 297 25 
6-3-2 2181 306 25 
6-3-2-18" 2152 287 8 

6-3-2-55 1458 336 55 
6-3-2-18-SS 1429 327 54 1962 


NOTES 


























. Key to abbreviations: SS indicates metal storm sash on all windows; IB indicates 


insulating board substituted for wood sheathing (see also Note f). Numbers in 
parentheses indicate inches of mass-type insulation in ceiling, walls and floor, 
respectively. All insulation assumed in blonket or batt form (k =.079 watt per sq ft 
per deg F temp diff) except 4 and 6 in. in ceiling, assumed loose fill (k = .088 watt 
per sq ft per deg F temp diff). 


. Annual kw-hrs computed using FHA formula on basis of reasonably severe winters 


typical of such areas as New York City, N.Y.; Pittsburgh, Pa.; Dayton, Ohio; or 
Portiand, Ore. 


. Cost of electric heating equipment ranges from $50 to $150 per kw completely 


installed, including wiring and controls, depending upon type of equipment and 
labor rates. An average of $100 was used for computctions. 


. Latest available data on insulation prices and labor were used to compute material 


costs. 


. Electric power rates of 7Y% mils and 2 cents per kw-hr were chosen as representative 


of the two extremes likely to be encountered. 


. Computed for 1-in. insulating board sheathing in place of wood sheathing, assuming 


insulating board material and labor costs to be approximately 25% less than wood 
sheathing in new construction. 


. All figures were obtained directly from heat loss calculations, no allowance being 


made for such occupancy factors as exhaust fans, opening and closing of doors, 
draperies, heat-producing appliances, etc. 


. Obtained by multiplying the data of Table | by the factor 6. While various rooms 


of a house present different problems aud heat loss conditions, it is felt that this 
method will suffice for illustrative purposes, eliminating the need for setting up the 
complicated conditions and calculations for an entire house. 








that extra insula- 
additional 


cooling operation costs. 


stalled, it follows 


tion provides savings in 


Case Study 


To illustrate the amount of savings 
which can result from intelligent use 
of insulating materials, a typical room 


of a frame residence is shown above. 
Assume first that this room is 
part of a 6-room house which is to 
be heated by electricity, and that the 
prospective owner and builder, being 
completely naive insulation-wise, fail 
to provide any insulation whatsoever. 

The first line of Table I shows the 


disastrous results, The annual power 
consumption for this room (based 
on weather conditions described in 
notes below table) would be 6530 kw- 
hrs; the heating equipment required to 
supply 4323 watts would average $432; 
and the annual power bill would run 
anywhere from $49 to $163, depend- 
ing on the rate. Projecting these costs 
proportionately for the entire 6-room 
house would mean a cost of some 
$2592 for heating equipment and an- 
nual electric heating bills of from 
$294 to $978. Needless to say, this 
would be the first and last such in- 
stallation in the area. 

Actually, the builder, heater manu- 
facturer or electrical contractor would 
surely step in before construction and 
prevent such a mistake in judgment. 
Most heater manufacturers 
have minimum insulation requirements 
to assure economical operation of their 
equipment, The trend is to recommend 
“6-3-2” insulation; e¢.i., 6 in. in the 
ceiling, 3 in. in the walls, and 2 in. 
in the floor where the space below is 
unheated. (These thicknesses, refer- 
ring to mass-type insulation, usually 
carry the words “or equivalent” to 
permit use of reflective insulation 
where applicable. ) 

Succeeding lines of Table I give 
the consumption and cost values for 
the one room and also projected 6- 
costs, with increasing thick- 
nesses of insulation. Our room, to 
meet the FHA 11.7-watt-per-sq-ft re- 
quirement, would be permitted a 
maximum heat loss of 11.7 x 192 sq 
ft or 2250 watts. From Table I, this 
requirement would be met somewhere 
between the (3-3-2) and (4-3-2) ap- 
plications, But the remaining lines of 
Table I show that fuel costs can yet 
be reduced considerably by further 
insulation, substitution of insulating 
board for wood sheathing, and the 
addition of storm sash. Although 
materials and equipment costs in- 
crease, they are offset in from 1 to 3 
years by the fuel savings, depending 
on the electric rate. From this point 
on, the reduced fuel bills represent 
clear savings. 

While the prospect of such extra 
cash is undoubtedly appealing to the 
homeowner, it should also make sense 
to the builder, who is able to produce 
a better house for the same or less 
money, increasing its salability. It 
follows that better-selling houses 
mean more work for the electrical 
contractor. And beyond that, electric 
space heating will be judged on its 
own merits, performing in its most 
favorable light and opening new 
avenues of acceptability. 


electric 


room 
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New Modernization 


Technique Features 


OUTSIDE 
ALUMINUM 
CONDUITS 


Riser bottleneck is broken by 


installation of light- 


weight, rustproof raceways by Lorson Electric Co. in 


the courtyard of the Ebasco Building in New York. 


By John P. Reynolds 


LUMINUM were 
run 23 stories up the outside of 
York 
provide power for air conditioning. 
One of the first 
type, this project affords a thorough 
background on this rather unusual 
technique for expanding electrical dis- 


conduit risers 


a New office building to 


installations of its 


tribution capacity in large commercial 
buildings. 

When Ebasco Service Incorporated 
took occupancy of its 26 story build- 
ing at Two Rector Street the lighting 
equipment consisted of incandescent 
units delivering about 12 footcandles. 
This level proved totally inadequate 
to seeing tasks of Ebasco employees, 
so a complete system of fluorescent 
lighting was installed to bring the 
illumination level up to 50 footcandles. 


ELECTRICAL CONSTRUCTION AND MAINTENANCE .. 


Because of the relative inefficiency of 
the original incandescent equipment, 
this improvement was obtained at an 
increase of only 15% in the load. 
Nevertheless when it was decided. 
recently, to provide facilities for room 
air conditioners on the upper 
floors of the building, there was barely 
enough spare capacity in the existing 
service and risers to handle this addi- 
tional demand. 
creases to the lighting, air conditioning 
and business machine loads, Leonard 
G. Parks, the Ebasco electrical engi- 


seven 


Foreseeing future in- 


neer in charge of the project, chose 
to install a separate electrical system 
for the air conditioning. 

Checking the existing equipment, 
he found that all conduit risers were 
in use and, moreover, there was no 


SEVEN 50-KW FEEDERS rise 23 stories up the courtyard 
wall of the Ebasco Building to supply power panels serv- 
ing unit air conditioners on the top seven floors. 
num conduits afford a lightweight, rustproof raceway to 
meet owner’s ‘‘low maintenance” 


Alumi- 


requirement. 


room for installation of new conduits 
in the shaftways. Con- 
sideration was then given to bringing 
new inside conduits up alongside of a 
column and boxing them in with lath 
and plaster. This discarded be- 
cause structural engineers 
felt the flat arch type floor slabs would 
be dangerously weakened by cutting. 
Furthermore. such an_ installation 
would have had to be run through 
the reception areas of the firm’s top 
executives; this again was an unde- 
sirable condition. 


electrical 


was 
Ebasco’s 


The alternative was to run the con- 
duits on the outside of a wall facing 
on the court of the U-shaped building ; 
this was finally accepted as the best 
course. 


The New System 


With the foresight to be expected 
of this top construction, management, 
and business survey organization, 
Ebasco elected to install a new service 
and distribution network capable of 
supplying power to local air condi- 
tioners for the entire building. 

Nerve center of the new system is 
a freestanding switchboard consisting 
of a 5000-amp, 3-pole pressure-type 
main disconnect switch and a section 


. NOVEMBER, 1955 97 








FEEDERS ENTER BUILDING ot the attic 
space between 23rd and 24th floor. 
Pullboxes are of heavy gauge sheet steel 
galvanized after all screw holes and 
knockouts were drilled to avoid galvanic 
action between steel and aluminum. 
Boxes at power levels are oversize to 
accommodate future conduit additions. 


of eight (one spare) 3-pole, 200-amp 
knife switches for the protection of 
feeders installed at this time. The 
board is designed to permit addition 
of two similar sections when feeders 
for air conditioners in the lower por- 
tions of the building are installed. 

The new system was based on a 
design load of 50 kw per floor, to be 
distributed from two panels on each 
floor. Although the municipal code 
permits a voltage drop of 3% for 
power feeders, Ebasco preferred to 
limit the drop to 2%. The seven 50- 
kw feeders, each serving two panels, 
therefore had to be sized at 300 MCM 
RH-RW since the total length of the 
feeders averaged slightly over 300 ft. 
Though neutrals were not generally 
needed, a neutral was included in each 
riser to meet 115-volt 
power circuits. 

The seven feeders run the 
basement ceiling in 24-in. steel con- 


any calls for 


across 


duits to a wall facing on the court- 
yard. From a pull box on the outside 
of this wall, they are extended up the 
building in aluminum conduit through 
intermediate pull boxes to another 
box at the 23rd floor level where they 
are elbowed into an attic space be- 
tween the 23rd and 24th floors. Three 
of the feeders, again in steel, run 
across this attic floor to the east elec- 
tric shaft while three others are sim- 
ilarly carried to the west shaft. 

The mounted on 
the the shafts’ walls 
at each floor. Connections between the 


new panels are 


reverse side of 
new panels and existing lighting pan- 
els in the shafts permit air condition- 
ing circuits to be distributed through 


INSIDE THE ATTIC, feeders are run hori- 
zontally in steel conduits to the east and 
west electrical shafts, where they continue 
vertically to new power panels. Three 
feeders run in each direction, the seventh 
being tee-tapped with cable of the same 
size to divide its capacity between two 
panels in the separate wings. 


old lighting circuit conduits by merely 
replacing old wires with type TW 
conductors. 

The seventh feeder was tee-tapped 
in the attic splice box to divide its 
capacity between two panels located 
at the separate shafts. Tapping con- 
ductors were also 300 MCM to avoid 
the need for fusing at the splice. 


Why Aluminum? 


The Ebasco Building was originally 
constructed as a combination office 
and warehouse for a large express 
company. Anticipating a possible need 
for steel shutters to protect the ware- 
house from vandals, the owners had 
support brackets built into the brick- 
work alongside each window. Since 
no building of comparable height was 
ever built nearby, the shutters were 
never needed. Mr. Parks figured a 
substantial savings could be made if 
the existing shutter brackets were 
used to support the new risers. This 
was the first factor favoring aluminum 
conduit for this project. Since the 
aluminum raceway weighs 66% less 
than steel, the shearing force of an 
aluminum installation upon the brack- 
ets and surrounding brickwork would 
be correspondingly reduced. Struc- 
tural engineers on the Ebasco staff 
considered the weight difference to be 
of critical importance in this case. 

This weight advantage of aluminum 
also worked to reduce labor. Weigh- 
ing only 18 pounds per length, the 
24-in. aluminum pipe could be hoisted 
up to the hanging scaffold and made 
up with the riser with speed and effi- 
ciency. The resultant labor saving 


EXPANSION FITTINGS of aluminum al- 
loy were inserted in each conduit run 
adjacent to pullboxes’ conduit terminals. 
Bonding strips maintain the continuity 
of the ground. At each box, slack loops 
were left in the conductors to compensate 
for these changes in conduit length. Fit- 
tings were made to order for the job. 


largely offset the added cost of alu- 
minum which amounts to about 50% 
over that of comparable steel conduit. 

The second consideration in the 
engineer’s analysis was the ability of 
aluminum conduit to withstand severe 
weather conditions without paint pro- 
tection. During manufacture, alu- 
minum forms a thin surface film of 
aluminum oxide as the product is 
cooled; this natural coating is all but 
impervious to progressive corrosion 
caused by rain, soot, and ice. By 
avoiding the cost and inconvenience 
of frequent painting of the seven 275- 
ft risers, Ebasco expects to obtain a 
substantial long-term saving on the 
installation. 


LOCAL POWER PANELS are arranged 
two per floor, on the reverse side of the 
walls of the electrical shafts. Single-, two- 
or three-pole circuits are run through the 
back of the box to... 
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SEPARATE SERVICE for air conditioning is protected by 
5000-amp pressure switch at right. Present distribution board 
consists of seven 200-amp knife switches with framing and 
bus arranged for later addition of more feeder circuits at left. 


Lorson Electric Co., contractors for 
this project, employed two hanging 
painters’ scaffolds for mounting the 
aluminum risers. One scaffold han- 
died the run up to the fourteenth 
floor; the ether, from there up. This 
permitted two teams to work on the 
riser at once and cut down lost time 
of the ground crew. To insure max- 
imum safety of their men, Lorson 
retained a licensed rigger to erect the 
scaffolds and their supports. 

Conduit Supports—Racks for sup- 
porting the vertical conduits consisted 
of galvanized steel T-bars hung face 
out between lower set of shutter brack- 
ets at each window. The tees were 
secured to the existing brackets by a 


EXISTING LIGHTING PANEL on the face 
of the electrical shaft, thus permitting air 
conditioning circuits to be distributed to 
nearest appropriate outlet in existing 
conduits. Arrows show conduit ties. 


steel bolt running through both sides 
of the U-shaped bracket and through 
a hole drilled for this purpose in the 
web of the T-bar. Conduits were 
strapped to the T-bar with galvanized 
steel U-bolts which were tightened 
just enough to hold the conduit, but 
loose enough to allow vertical move- 
ment of the pipe due to expansion 
and contraction. 

For the six pull boxes, T-bars were 
installed on both the upper and lower 
sets of shuttter brackets; then angle 
irons screwed to the sides of the boxes 
were secured to horizontal 
members. 

Pull Boxes—The six outside pull 
boxes were specially constructed for 
this installation of heavy gage sheet 
steel with rubber-gasketed screw cov- 
ers. All necessary knockouts and 
screw holes were drilled prior to gal- 
vanizing to assure positive protection 
against electrolytic action between the 
steel box and the aluminum conduit. 
Boxes were oversized to accommodate 
additional feeder conduits to be in- 
stalled in the future for air condition- 
ing equipment on the lower levels. 

Fittings—All conduit fittings for 
the risers are of aluminum alloy, again 
to inhibit galvanic deterioration. 

An expansion fitting was inserted 
in the risers adjacent to each pull box, 
top and bottom. Although engineers’ 
calculations indicated that one such 
fitting per conduit run would have suf- 
ficed, Ebasco required two per run to 
protect the pull box supports from 
shearing force in the event that the 
U-bolts holding the conduit did not 
allow expansion to be transinitted to a 


these 


MODERNIZATION SPECIALIST Chris Rossman, 
Lorson Electric’s foreman on this job, found aluminum con- 
duit easy to work with although it requires certain special 
techniques for installation. 


who was 


single expansion fitting at the other 
end of the run. 

To permit the riser cables to adjust 
their length to conform with the ex- 
pansion and contraction of the alu- 
minum raceway, 3-in. loops were 
left in every conductor at each of the 
six pull boxes. This was accomplished 
by dropping the cable through the 
entire vertical raceway, then inserting 
the cable support plugs in the fittings 
in the lowest box and dropping the 
cables another 3 in. and placing the 
plugs into the cable supports at the 
next higher box. 

President Alfred P. Cooke of the 
Lorson Electric Co. reports, “Build- 
ing Department officials are becoming 
more and more reluctant to permit cut- 
ting through concrete arches for addi- 
tion of new conduits. Outside alu- 
minum risers offer an excellent means 
of overcoming this block. Moreover, 
they can be installed with no inter- 
ference to tenant activities. Our fore- 
man on this job, Chris Rossman, in- 
forms me that this aluminum conduit 
cuts and bends very easily.” 

Similar favorable comments came 
from Leonard G. Parks, Ebasco engi- 
neer. He added, “We feel that there 
is a definite place for aluminum con- 
duit wherever rust and corrosion are 
likely to be encountered. It should 
be pointed out, however, that alu- 


*minum’s higher rate of thermal ex- 


pansion and its strong electrolytic re- 
action to contact with other metals 
in the presence of moisture both re- 
quire special consideration in the de- 
sign and installation of exterior alu- 
minum conduit feeders.” 
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Fig. 1. MASTER CONTROL PANEL in main building supervises all circuits from outlying buildings 


Manual alarm stations 


are used in fire-resistant buildings; frame construction and more hazardous areas require automatic alarms. 


VALERIA HOME INSTALLS 


Automatic Protection from Fire 


featuring detectors which sound alarm on a sudden 


WIDE variety of signal equip 
A ment has been installed to pro- 
vide a complete fire protection 
system for the Valeria Home in Osca 
wana, N. Y. This establishment, of- 
fering thousands of acres for quiet re- 
laxation and recreation to its guests, 
incorporates combined manual and 
automatic fire-detection equipment of 
the latest type approved by the Un- 
derwriters’ Laboratories. 
Automatic thermostatic 
were mounted on ceiling outlet boxes 
in areas considered more hazardous 
because of building construction, mate- 
rials stored, type of work done, or 
prevailing ambient temperatures. Such 
locations included a paint shop, garage, 
engine rooms, laundry and kitchen, 
plus the hallways, stairwells, store- 


detectors 


rooms, attic and boiler room of a 
frame annex at the entrance to the 
grounds. 


Manual break-glass stations were 
located at all exits and paths of escape 
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rapid rise in temperature. 


By A. A. Schuhler, 


and in the living areas of the main 
hotel building and five isolated wings 
on 


ohne 
Lilie 


all being of fire-resistant construc 
The automatic detectors are of 
combined fixed-temperature and rate 


of-rise The fixed-temperature 


type. 


Sales Engineer, Edwards Co., New York City 


device opens the circuit when the 
temperature at the detector reaches 
136F (or 190F in locations where 
higher temperatures are prevalent, 


such as the kitchen, laundry and boiler 


rooms). The rate-of-rise feature 





AUTOMATIC ALARM STATIONS in corridor of annex building (left) and on ceiling 
of engine room (right). Visible on corridor wall of annex is 10-inch local alarm bell 
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Fig. 2. AUTOMATIC OPERATION of circuits in annex building utilizes a de- 
tector panel, a control panel, a code transmitter, and both manual and auto- 
matic alarm stations. (See Fig. 1 for explanation of symbols.) 


opens the circuit when the temperature 
at the detector very rapidly 
within a short space of time (15 de- 
grees in one minute). Thus, a spon- 
taneous increase in heat at a certain 
spot can be detected even though the 
normal fusing temperature of the 
fixed-temperature elements has _ not 
reached. The rate-of-rise fea- 
ture, once operated, is self-restoring. 
These automatic detectors are spaced 
on 30-ft centers, with a maximum of 
15 ft from any wall or partition ex- 
tending 
right angles. Each detector 
900 sq ft of floor area. 


rises 


been 


to the ceiling, measured at 
protects 


Automatic Operation 


A single-line diagram of the cir- 
cuits in the annex building is given 
in Fig. 1, 
scription of the sequence of operation. 
This diagram will serve to illustrate 
the operation of the automatic systems 
of both the build- 
ings. The panel 


together with a brief de- 


annex and main 
detector 
trouble bell are 
located in the foyer near the resident 
attendant’s quarters. The door of this 
panel, like that of the detector panel 


located in the main building, contains 


automatic 


and an associated 


amber zone-indicating lamps, a_ red 
trouble lamp, and a red alarm lamp. 
The amber lamps, which in the annex 
panel represent basement, first floor, 
second floor and attic 
lighted continuously, being  extin- 
guished only the circuit is 
opened by operation of an automatic 
or manual station or by trouble on the 
circuit. The purpose of the red alarm 


zones, remain 


when 


lamp is to differentiate between an 
actual alarm turned in by a station 
and circuit trouble. On an ctual 
alarm, the red lamp will go on when 
But 
in the case of an open due to trouble 
on the circit, the alarm lamp remains 
out when the amber lamp goes out; 
instead, the trouble bell the 
panel begins to ring. To avoid the 
constant ringing of the bell while the 
fault is being located and corrected, 
a throw-over 
the panel which 
lences the bell 
trouble lamp on the door. 
fault is lamp 
goes out and the amber lamp goes 


the amber zone lamp goes out. 


near 


switch is provided in 
simultaneously _ si- 
lights the red 
When the 


trouble 


and 
repaired, the 
back on, restoring the system to its 


supervised condition. Of 
course, operation of any alarm station 


normal 


sets all vibrating bells ringing through- 
out the building. 

In addition to the detector panel 
in the annex is a control panel and 
transmitter, located in the 
When an alarm is 
of the stations, this 


basement, 
turned in by one 
equipment trans- 
mits a coded signal to a tape on a 
punch register in the engineer’s of- 
fice in the main building and rgizes 
single-stroke 
gineer’s office and the manager’s of- 


bell in both the en- 
The ecsde in 1s source 
of the alarm. 

In the event of 


lice, 


power failure, the 
system is automatically transferred by 
the operation of a throw-over relay 
Under this con- 
dition the trouble bell will ring; but 


it may be silenced as described above, 


to battery operation. 


illuminating the red trouble lamp. Re- 
turning the switch to normal extin- 
guishes the trouble lamp. 


Manual Operation 


The manual stations in the main 
hotel building and the wings are the 
non-code, closed-circuit type. The 
main building, paint shop and garages 
are controlled by a single control 
panel located in the engineer’s office, 
while each isolated wing has its own 
control panel, trouble bell and trans- 
mitter (see Fig. 2). 

When a signal is initiated manually 
in one of the wings, for example, all 
vibrating bells within that wing sound 
continuously until the broken glass in 
the station has been replaced and the 
station has been restored to normal. 
In addition, the transmitter adjacent 
to the control panel in that wing sends 
a selective code directly to the en- 
gineer’s office, ringing the trouble bell 
there and in the manager’s office and 
punching the register tape. 

Electrical contractor A. J. Sick- 
enberger of New York City installed 
the system. 


CONTROL EQUIPMENT in engineer's 
office, main building. At left is detector 
panel with its amber and red _ signal 
lamps; at right is master control panel. 


LOCAL CONTROL PANEL in basement 
of one of outlying wings. Manual break- 
glass station and trouble bell are 
mounted at left. 
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PRIMARY SERVICE from two separate utility network points is stepped from 4160 volts to 120/208 for normal hospital 
use and to 120/240 for X-ray purposes. Both of these services plus power from a standby generator are available, through an 
automatic transfer switch, for emergency power and light. 


Distribution for Health 


San Francisco's recently modernized and enlarged Children’s 
Hospital reflects top-flight electrical planning and work- 
manship; combines improved security and control. 


By Aldo P. Lera, Vice President, Lemoge Electric, San Francisco, Cal. 





URING the past decade, wide- 
spread construction of new hos- 
















































































Motor control | Circuit breoker | Elevator C.B. pitals has contributed greatly to 
soomee section ~~ ' the betterment of our national health 
7 : | \. I | as and welfare. Equally significant in this 
’ J 3 same program, however, has been the 
g | oe wr modernization, alteration and expan- R 
I > i sion of previously-erected medical 
centers. 
| From an electrical viewpoint this 
7 ju 4 latter activity has involved the greater . . 
Spores | number of problems, for installations 
> 3 POT transfer have had to contend with existing 
iz —_ structural barriers; continuity of elec- 
Ss g trical service usually had to be main- 
9 | $ tained throughout the construction 
periods, while work schedules and 
remetere re oa methods have had to defer to normal 
hospital routines and the composure | 








POWER CONTINUITY to elevators and critical motors is insured by dual of patients. 
transformers, dual risers from main switchboard, and transfer switches Yet these problems had to be solved, 
for shifting loads from normal to emergency service. for electrical requirements in hospitals 
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MAIN SWITCHBOARD is located 
vaults. 


in basement below first-floor transformer 
Secondary feeder distribution to local panelboards is via cable trench, 


horizontal runs along basement ceiling, oversized junction boxes and riser shafts. 


have more than doubled during the 
past ten years, as necessitated by ad- 
vances in air conditioning and ventila- 
tion, lighting and X-ray equipment, 
communication systems and the like. 
Major electrical appliances have also 
become more numerous in kitchens, 
laundries and other utility areas. And, 
in several of our newer hospitals, 
patients’ rooms are now being equipped 
with such conveniences as electrically- 
operated beds, and so on. 

Since the quality of service rendered 
in any modern hospital is definitely 
influenced by the extent to which elec- 
trical facilities are used, it is imperative 
that the electrical distribution systems 
in older structures be modernized to 
serve demands of the present and the 
immediate future. 

This was the recognized need at the 
Children’s Hospital of San Francisco, 
where modernization of the original 
structure was augmented by some 
demolition, plus the addition of a new 
6-floor 80-by-140-ft wing. Cooperating 
in this project were architects Skid- 
more, Owings and Merrill; electrical 
consulting engineers Keller and Gan- 
non, and electrical contractor Fay 
Lemoge. 


Insured Power Supply 


To provide adequate electrical serv- 
ice in the Children’s Hospital, multiple 
service entrances plus an emergency 
generator were installed in the new 
addition. All transformers, switchgear, 


feeders and panelboards were liberally 
sized to permit future load growth. 
Lighting and power panels were located 
near load centers so that lengths of 
branch circuits could be minimized. 
Local controls for lights and motors 
were located and arranged for maxi- 
mum convenience. Circuit breakers 
were consistently used instead of fuses 
to combine protection with conven- 
ience. Branch circuits on all panel- 
boards were arranged to balance loads 
between the various phases of normal 
and emergency systems. 

In the interest of insuring power 
continuity, primary service is brought 
into the hospital at 4160 volts from 
two widely-separated points in the 
utility network, with indoor dry-type 
transformers stepping this level to 
120/208 volts for normal service in 
the building and to 120/240 for X-ray 
and emergency use. Both utility serv- 
ices enter the new building under- 
ground through concrete-sheathed as- 
bestos-cement ducts, with a spare duct 
providing a potential entrance for ad- 
ditional power cables if such becomes 
necessary in the future. Service is 
3-phase 4-wire, carried via varnished- 
cambric lead-covered single-conductor 
cables terminating at transformer pot- 
heads. 

Since transformers are located on 
the ground floor, switchgear is located 
directly beneath them in the basement, 
with a 3000-amp busduct extending 
downwards from the main transformer 


bank to the normal-service section of 
the main switchboard, and with eight 
500MCM cables in conduit connecting 
the X-ray transformer with its related 
breaker cubicles and bus structure. 

This X-ray switchgear bus is also 
served by a 200-kw steam-turbine- 
driven generator, while the bus struc- 
tures of both the X-ray and normal- 
service switching sections are con- 
nected to a third, emergency, section 
through twin 800-amp breakers and a 
transfer switch. Therefore, with dual 
utility service entrances plus the stand- 
by generator, power continuity for 
critically-important functions is rela- 
tively secure. 


Interlocked Breakers 


All main breakers (between trans- 
formers and switchgear buses ; between 
generator and X-ray cubicles, and 
between these two switching sections 
and the emergency-section bus) are 
electrically operated and interlocked, 
thereby making it impossible for any 
single bus structure to be served from 
more than a single power source at 
any time. For maximum convenience 
of operation the generator breaker may 
be operated by remote control, while 
the transfer switch is completely auto- 
matic, opening the main and closing 
the emergency breaker immediately 
when normal service is interrupted, 
then reversing this process two min- 
utes after normal service has been 
restored, 

All main switchgear is free-stand- 
ing, completely enclosed by grounded 
metal sheathing, with screened louvers 
for adequate ventilation. All bus con- 
nections are silver plated, and breakers 
are either magnetic over-current or 
thermal tripping. 

For secondary distribution, feeders 
extending from the main switchboard 
to local power and lighting panels 
first drop from the bottom of the main 
board into a cable trench located be- 
neath and behind it. They then run 
laterally, neatly racked, to conduit 
entrances where they are subsequently 
carried either directly upwards through 
a main riser shaft or are carried along 
the basement ceiling on multiple tra- 
peze hangers to other remote shafts 
for local basement panel points. 

Vertical risers pass through tiered 
series of pull boxes and support points, 
with feeders terminated successively at 
different floor levels to serve adjacent 
panels in the various electric closets. 
Vertical conduit runs, not embedded 
in concrete, are supported at each 
floor level independently of connec- 
tions to cabinets or panelboards, and 
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UNGROUNDED SYSTEMS serving operat- 
ing rooms are obtained through use of 
isolating transformers having 240-volt 
primary windings and 240/120-volt 3- 
wire single-phase secondaries. Resistor 
relays and indicator lamps warn atten- 
dants if operating room circuits become 
accidentally grounded. For added safety, 
all metallic equipment inside operating 
room is connected electrically to high- 
resistance conducting flooring. 
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BASEMENT PANELBOARDS, recessed into 
relatively thin tile walls that are backed 
by service areas, are equipped with extra- 
depth full-width top sections. These sec- 
tions protrude beyond rear surface of 
walls and provide a convenient means for 
securing unburied conduits to the panel 
enclosure. Panelboards can therefore be 
full depth of wall, while conduits mounted 
in service areas remain accessible. 
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FEEDER CABLES from main switchboard 
drop from bottoms of breaker cubicles 
into deep trench where—neatly racked 
on bolted split-wood frames—they are 
carried laterally to entrance of conduit 
banks for distribution to upper-floor 
panelboards and control center. 


conductors carried within these risers 
are supported every three floors by 
strain-relieving split-wedge cones. 

In all instances feeder conduits are 
individually secured with U-bolts or 
clamps, while passage of conduits 
through structural walls is via sleeves 
or chases. All conduits entering panel- 
boards, pull or outlet boxes are doubly 
secured by locknuts inside and outside 
each metal enclosure, and all conduit 
ends are properly bushed to protect 
cable insulation. In no instance are 
conduits held by means of anchors 
secured to wooden plugs, for cinch 
anchors, Rawlplugs or powder-driven 
stud bolts are used throughout. 


Emergency Power Control 


All power panelboards are equipped 


with electrically-operated _ breakers, 
arranged in pairs to serve as transfer 
and so connected that the 
operation of a single control switch 
will open the “normal” and close the 


switches 


“emergency” breaker in one operation. 
Pairs of breakers are interlocked both 
electrically and mechanically to pre- 
vent one from being closed before its 
counterpart is opened. 
Lighting and emergency 
panelboards incorporate thermal-trip 
quick-make-break breakers, flange lugs 
for feeders, solderless connections for 
branch circuits neutral 
Branch circuits are also per- 


service 


and common 
buses. 
manently tagged for identification pur- 
while branch breakers are 
positioned and maintain 
proper load balance on the system 
serving them. Therefore branch break- 


pe ses, 


wired to 





LIGHTING PANELBOARDS on _ lower 
floors flank central pull boxes where 
feeders (in those risers that are continu- 
ing upwards to higher electric closets in 
the building) are supported by split-wedge 
cones. All panelboards have liberally- 
dimensioned gutters to facilitate wiring. 


ers 1, 2 and 3; 4, 5 and 6, etc., combine 
with the neutral to form a complete 
3-phase 4-wire hook-up in 120/208- 
volt normal-service panels, while 
breakers 1 and 2; 3 and 4, etc., combine 
to complete a single-phase 3-wire 
balance in the 120/240-volt emergency- 
service panels. 

Feeders serving these emergency 
panels travel either directly from the 
main X-ray switchgear in the basement 
or from local wall-mounted dry-type 
isolating transformers having 240-volt 
primaries; 240/120-volt secondaries. 
On the upper floors in particular, 
voltage uniformity is noticeably bet- 
tered through the utilization of these 
local transformers. 

Throughout the entire distribution 
system all electrical equipment, motor 
and transformer cases, switchboard 
frameworks and system neutrals are 
grounded to the water system. Wiring 
is in rigid conduit except for the con- 
nection of recessed lighting fixtures, 
motors and other devices where vibra- 
tion or movement is a possibility and 
where flexible conduit is used. All 
grounded plug receptacles are polar- 
ized 3-pole duplex units. All 3-way 
switches are mercury types. Switches 
controlling over 700 watts are rated 
for 20 amps. Pilot lights are com- 
bined with all remote control switches. 
And contactors for motor operation 
are 3-pole 250-volt electrically-operated 
mechanically-held devices. 

Minimum wire size for branch wir- 
ing is 12 gauge; solid up to No. 8, 
stranded in the larger diameters and 
all of it color coded. Insulation of 
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SUSPENDED T-BAR FRAMEWORK sup- 
ports acoustical ceiling tiles, outlet boxes 
for lighting fixtures and speakers for doc- 
tors’ paging system. Ducts for air condi- 
tioning and conduits for nurses’ call and 
fire alarm systems are carried in over- 
head space above dropped ceiling. 


wire is neoprene-jacketed Type R for 
general use, Types TW or RW for 
damp and wet locations, and Type 
AVA in hot locations. 


Nurses’ Call System 


Depending upon location and func- 
tion, fluorescent lighting fixtures are 
either 3-, 4-, 6- or 8-ft units with 
either 2, 3 or 4 lamps per fixture. 
Moreover, fixtures are variously re- 
cessed, surface-mounted or suspended, 
and are also variously seen with flat 
prismatic lenses in hinged bottom 
covers, with eggcrate-louvered shield- 
ing frames, or used in utility areas 
as open reflector units. Fluorescent 
lamps are generally 3500-degree white, 
operating in conjunction with high 
power-factor ballasts. When designed 
for night-light or emergency use, fix- 
tures are wired and ballasted to per- 
mit the use of a single lamp in each 
fixture. And all fixtures are secured 
to the ceiling by bracket supports as 
well as by fixture studs; a 6- or 8-ft 
suspended fixture thereby being ca- 
pable of supporting up to 150 pounds 
in excess of the fixture’s own weight. 

Lighting in the hospital also in- 
cludes incandescent vaporproof fix- 
tures with clear gasketed glass covers, 
recessed fixtures with square pris- 
matic lenses, recessed square units 
with eggcrate-louvered bottom panels 
and silvered-bowl lamps, recessed 
band-box shielded downlights, plus 
standard domed RLM units in some 
service sections. Above patients’ beds 
are direct-indirect fixtures with sepa- 
rate 60-watt lamps for upward or 


LOUVERED, RECESSED hall fixtures, 
normally lighted by centrally-located sil- 
vered-bow! lamps, also incorporate offset 
emergency lamps which are separately 
circuited and automatically turned on if 
normal utility service is disrupted. These 
auxiliary lamps are inside-frosted. 


downward illumination, plus a_ 10- 
watt nightlight controlled from a 
toggle switch. Emergency lighting in 
some of the hallways also takes the 
form of separately-switched incandes- 
cent lamps mounted in offset and 
swivelled sockets within the eggcrate- 
louvered silvered-bowl lamp fixtures. 

Lighting units in operating rooms 
for major surgery are complete with 
track and _ offset mounting, are 
equipped with movable carriages to 
facilitate movement, and are served 
through arc-proof slip rings of 
polished bronze that are held firmly 
by spring pressure against silvered 
contacts. These units, suspended di- 
rectly from the floor slabs above them, 
provide lighting intensities of 3000 
footcandles on the operating level. 
Fixtures required for minor surgery 
are counterbalanced for easy move- 
ment and are of the double-offset type. 


Lighting Varieties 


Nurses’ call systems are operated 


from 120/240-volt transformers and 
include locking call buttons in each 
patient’s room, audible and visual sig- 
nals, and station annunciators. De- 
pressing any call button lights a 
signal over the patient’s door, on the 
nurses’ station annunciator, and in 
various utility and service rooms. 
Audible signals are also operated in 
nurses’ and service rooms. Should a 
call plug become disengaged in a 
patient’s room, these signals would 
operate in the same manner, unless 
the station is temporarily taken out 
of service by means of a local cut-off 


IN PATIENTS’ ROOMS, wal! luminaires 
combine 60-watt direct and 60-watt in- 
direct lamps, separately switched. Wall 
service stations combine 10-watt night 
lights, plug outlets for nurses’ call-button 
extension cords and duplex power recep- 
tacles for operation of appliances. 


button. Calls can be cancelled only at 
the point of origin, thereby serving 
as a constant reminder to the nurse 
on duty until she has visited the pa- 
tient originating the signal. Wiring 
for this system is No. 14 for main 
circuits, No. 16 for bells, buzzers and 
annunicator lights, and No. 18 for in- 
dividual room lights. All annunciators 
are flush type and all wiring is color 
coded. 

Another hospital signalling system 
is designed for paging doctors. This 
is a low-volume audible system with 
speakers recessed in corridors above 
the acoustical metal ceiling. In these 
locations, sound-absorbing material is 
removed from the back of the tiles 
beneath the speakers. Microphones 
and amplifiers are located at the cen- 
tral phone desk. 

Other separate wiring systems in 
the hospital include those for clock, 
fire alarm, entrance and ambulance 
call signals; while other electrical 
treatment equipment includes that for 
fluoroscopy, therapy, X-ray and the 
like. All of these services, plus con- 
siderable refrigeration and _ ventila- 
tion equipment, add up to an impres- 
sive and varied load list that calls for 
a dependable, high-capacity and 
easily-controlled electrical distribution 
system. And these requirements were 
amply met by the present installation 
which reflects top-flight planning, 
selection of materials and equipment, 
extensive use of power tools and the 
application of up-to-the-minute con- 
struction techniques by competent 
labor. 
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AUTOMATION TAKES 


PREVENTIVE MAINTENANCE 


A breakdown could mean the loss of an entire brew; so Anheuser-Busch, 
Los Angeles, has a carefully planned preventive maintenance system. 


MPORTANCE of preventing any 

breakdowns is fully realized at the 

Los Angeles brewery of Anheuser- 
Busch, Inc., opened June of 1954, 
with a capacity of a million barrels 
a year. In a modern plant such as this 
the brewing of premium beer is a 
continuous process; once started, it 
must be completed without interrup- 
tion. Since this brewery produces 
only premium beers—Budweiser and 
the famous Michelob draft beer—the 
operation must be very closely con- 
trolled. It is so complex that if a 
breakdown occurs in any one of its 
many phases, it could easily mean the 
loss of an entire brew. 

When we were discussing preven- 
tive maintenance on the program of 
the Electrical Maintenance Engineers 
of Southern California Conference in 
Los Angeles, I was asked to describe 
the system used at our plant. Main- 
tenance engineers realize the im- 
portance of a preventive maintenance 
program and our experience was said 
to be valuable to them in similar 
problems. 

Briefly some of the reasons for it 
are these: In the stock house, where 
the beer is aged, we use hundreds 
of tons of refrigeration. The tempera- 
ture in this department must be main- 
tained very closely. However, in some 
departments a plus or minus one de- 
gree is permitted. 

In the packaging of Budweiser a 


CONTROL CENTER—!t was in this control center that 
routine checking discovered water coming down one of 
Immediate remedy prevented expensive 


the conduits. 
shutdown of refrigeration equipment. 
he oe t 


ik 







ah 


By Charles F. Kitchens 


Foreman, Electrical Shop 
Anheuser-Busch, Inc. 
Los Angeles, Calif. 


high-speed, fully automatic process is 
used. We have a continuous flow of 
cans and bottles that are taken out of 
the cartons, washed, filled, capped, 
pasteurized, weighed, packaged, and 
automatically palletized. This is done 
at the rate of approximately 550 cans 
per minute and approximately 350 
bottles per minute. 

Our electrical system to operate 
the various departments throughout 
the brewery comes from two 500-kva 
transformer banks, 33,000/4,160 volts 
with a separate 33,000-volt line for 
each. We also maintain 100% standby 
power. The power distribution is 
from a central point with 4,160-volt 
lines going out to various parts of 
the plant where it is transformed down 
to 440 volts, 3-phase for power and 
208/125 volts, 3-phase, 4-wire- for 
lighting. We have about 1,200 to 
1,500 motors and enough capacity 
for 130,000 Ib of process steam. 

An example of the value of our pre- 
ventive maintenance program occur- 
red recently while one of our electri- 
cians was testing motors of a control 
center where the controls for the re- 
frigeration in the stock house are 
located. He found that water was com- 


ing down one“of the conduits. The 





water was running onto the 480-volt, 
400-amp bus and was soaking the 
insulators that hold the spaeing on 
the bus. 

By correcting this condition and 
checking with the production depart- 
ment to see when we could turn the 
power off so that we could replace the 
insulators and dry out the control 
center, we were able to prevent serious 
damage at a total cost of about $100. 

Without planned maintenance, the 
fault may have continued until the 
bus shorted to ground or phase-to- 
phase, resulting in much damage. It 
would have cost between $300 and 
$600 to repair, plus the loss of pro- 
duction and probable loss of thou- 
sands of dollars’ worth of product. 

No company or home owner would 
be without insurance. Still, some 
companies have no preventive main- 
tenance which, in effect, is a form of 
insurance. Without preventive main- 
tenance, production losses may in- 
crease, repair costs rise, and even 
losses from fire, accidents, etc., may 
result. 

The accompanying pictures and 
summaries describe some of our opera- 
tions and point out the principles we 
follow. Their application to only one 
machine over a short period of time 
in a plant with no preventive mainten- 
ance setup will prove their value in 
establishing a systematic and efficient 
program. 


POWER DISTRIBUTION CENTER—Spore circuit break- 
ers seen both at left with the electricians and at right 
near the switchboard are kept on hand for quick re- 
placement in case of failure. 

















HOW 
1. Keep an adequate supply of spare parts. 


2.Use manufacturers’ recommendations to order 
parts; if none is available, check the machinery 
yourself to determine the parts most likely needed. 


3. Have a storeroom for parts and stock them in an 
orderly manner. 


4.Have some method for reordering parts as this 
will assure having parts when needed. 


5. Have some method for charging parts to proper 
machines or accounts. 


PREPARED WITH SPARES—A stockroom where maintenance man checks out a part for one of the machines. Stock clerk 


makes out material requisition, charging the part to the proper department. If parts are down to a minimum he will reor- 
der, always to keep adequate supply on hand. 








FREQUENCY OF PREVENTIVE MAINTENANCE 


1. Determine how often machines will need servic- 
ing; the higher the speed, the more often the 
machines will need attention. 


2. Keep accurate records. You may find that you are 
spending more time than necessary on one ma- 
chine and not enough on another. 


3. Again, use manufacturers’ recommendations. 


4.Keep accurate maintenance cost on each ma- 
chine. 


5. Schedule with the production department when 
machine can be out of production for servicing. 


RECORDS FOR FREQUENCY—. F. Kitchens, electrical foreman (author), (left) and R. F. Bernard, superintendent of mainte- 
nance, keep a record card system on the motors and machines, which is used to schedule the program. 








THE RIGHT MAN FOR THE JOB—A 
trained electrician checks and adjusts 
the relays for one of the automatic 
pallet loaders which stacks the car- 
tons on pallets automatically to be 
picked up by a fork truck and loaded 
in a freight car for shipment. Intri- 
cate control must be maintained care- 
fully 





MANPOWER 


1. Automation requires more and 
more highly skilled personnel, 
such as mechanics, electricians 
and pipe fitters. 

2.Get the best men available — 
men with some special training 
in their trade, Be sure they are 
skilled at their trade and not 
just men handy with tools. 

3. You probably wil! have to train 
men for your particular needs. 
Be sure they are completely fa- 
miliar with your machinery and 
operations. 

4. Have job assignments; assign a 
particular job to the correct 
tradesman. 

5.If you can, have certain men 


responsible for maintenance of 
THE RIGHT TOOLS AND -INSTRU- a specific piece of equipment; 


MENTS—A work shop equipped with he will do a better job and take 

many instruments used to check var- more pride in his work 

ious equipment. Here an electrician 6.C a 

checks a motor with a Westinghouse Check on the men periodically 

industrial analyzer. to see that he is doing the job 
in the most efficient manner. 

7. Make available to the man all 
service information you can ob- 
tain on each specific machine. 

8.Give him the necessary tools, 
instruments, special wrenches, 
etc., with which to do the job. 
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AN ON-THE-JOB CASE STUDY IN... 


Revamping a Distribution System 


By E. Griffy, Jr., 
Vice President 
Oklahoma Electrical Supply Co. 
Oklahoma City, Okla. 
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FIG. B — HERE’S HOW WE CHANGED THINGS 


trical distribution system in the 

Cravens Building in Oklahoma 
City is really a two part story. The 
first part of the story—about the his- 
tory of this old office building and 
electrical conditions prior to modern- 
ization—explains the problems which 
faced the contractor and tells how the 
modernized feeder layout was de- 
signed. Actual installation work makes 
up the second part of the story. Ac- 
companying photos show various job 
details during construction. 


Mf ie disrition of the elec- 


The Problem 


The Cravens Building has been a 
prominent office building in downtown 
Oklahoma City for over 25 years. 
Since the building was constructed, 
the city has expanded widely and 
rapidly to its present status as a 
modern, busy metropolis. And this 
growth took place all around the 
Cravens Building, leaving the building 
right in the heart of today’s bustling 
business district. 

Through the years, the building’s 
location has made its office space 
highly desirable. But several times 
during its life, the building faced 
renting difficulties due to inadequate 
electrical facilities. As new buildings 
were built, with higher degrees of 
electrical adequacy to meet growing 
demand of tenants for light and power, 
the Cravens Building slipped behind 
in desirability. Each time the build- 
ing approached the point of electrical 
strangulation, when it could no longer 
compete for tenants, the management 
modernized its electrical system. But 
each time, continually increasing elec- 
trical load soon exceeded the capacity 
of the modernized system. The re- 
vamping of the building’s distribution 
system to be described in this story 
is the latest step taken to keep the 
building wiring system abreast of 
tenant load requirements. 
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Here’s how one electrical contractor tackled a typical job of modern- 


izing a distribution system to meet heavy load growth in a large office 
building in Oklahoma City, Okla. 











stl r 
1. BRICK CUBICLE was constructed behind the two 3000- 2. INTERLOCKED ARMORED CABLE is shown here leaving 
amp CB enclosures. It is shown here not yet finished around the top of the new 3000-amp main CB enclosure. A support- 
the top of the existing CB. A utility electrician can be seen ing angle iron hanger can be seen at top of photo. There are 
inside the cubicle where he is working on a scaffold bringing six cable assemblies, each consisting of three 500-MCM 
the SE conductors in from the transformer vault in asbestos- phase legs and three 2/0 neutral conductors. The cables are 


cement ducts. 


Originally, the 12-story building 
had a distribution system fed frorn 
an 800-amp service. As part of the 
first electrical modernizing in the 
building, the service was increased to 
1600-amp size. In 1949, the service 
was enlarged to 3000-amps. It was 
the inadequacy of this service which 
required the most recent moderniza- 
tion and boost in service capacity to 
5500 amps. 

Just prior to the start of work on 
this job, the conductors of the 120/- 
208-volt, 3-phase, 4-wire service were 
carrying 2700 amps through a 3000- 
amp main CB. Since the 1949 overall 
remodeling, many stores on the ground 
floor of the building had been relighted 
and air conditioned. And air con- 
ditioning load had increased through- 
out the building. The need was clear 
and urgent for an enlarged service and 
rearrangement of the distribution sys- 
tem to serve modernized circuit lay- 
outs. 


connected in multiple to the 3 poles in the CB enclosure. 
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FIG. C — PLAN OF BASEMENT FEEDERS 
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3. TRAPEZE HANGERS are shown here supporting the IA 
cable as it comes up at right from new main 3000-amp CB 
(just out of view). The cables are carried onto the top of the 
old 3000-amp busway and through the wall out of the room 
in which the two main CB’s and the brick cubicle are installed. 








4. OLD 3000-AMP BUSWAY, with IAC on top of it, comes 
into this passageway from main CB room. They come through 
the wall at left, at the far end of the passageway. In the 
foreground, they can be seen turning right through a screen 
partition at the upper part of a wall at right. 





5. BUSWAY AND CABLES run to end of basement work shop 6. 
then left (not. shown) to run to 
CB’s tapping power to stores and elevators. 
carried through the wall on a direct run to the new 1000-amp 


where busway turns down 


CB enclosure 


7. SIX TERMINALS of the IA cable are 
shown, with the cables coming through 
the wall and down to the location of the 
new 1000-amp CB. The cable terminals 
are made in a plate which is suspended 
from the ceiling on rods. A tricky U- 
shaped angle frame was used at the 
ceiling at upper left to hold the hanger 
rod away from obstructing pipe. Part of 
new 1000-amp busway riser is at top 
center. 
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1A CABLE RUNS are secured by tie-wire to sections of 
pipe with slotted ends, mounted between busway hanger rods. 
Tie-wire is also used to hold cables together and allow neat 
training of the cables along the top of the busway. This photo 


shows the cables going through wall in the work shop. 


\gainst this background, the latest 
remodeling was designed. The build- 
ing’s owners were included in the 
preliminary planning to assure com- 
plete satisfaction with the finished job 
and to have their confidence as the 
job progressed. A major design ob- 
jective was to utilize all existing equip- 
ment, particularly that equipment 
purchased during the previous mod- 
ernization job. The new layout had 
to relieve existing bottlenecks, pro- 
vide adequate capacity for relighting 
and air conditioning and have spare 
capacity for future load growth. Air 
conditioning was the major factor in 
load growth. Building management 
was planning on air conditioning two 
floors each year, using a 40-ton pack- 
aged unit for each floor. A cooling 
tower had been installed on the roof 
to eventually handle the completely 
air conditioned building. 


The Solution 

Fig. A shows the distribution sys- 
tem in the Cravens Building prior to 
the recent change. Fig. B shows the re- 
arranged layout which almost doubled 
the electrical capacity of the building. 

A big problem in carrying out the 
new distribution design was the rout- 
ing of feeders from the new 3000-amp 
CB to the 1600-amp and 1000-amp 
CB’s feeding the busway risers. To 
use busway for these feeders was im- 
possible due to the maze of pipes, 
conduit, partitions and other obstruc- 
tions throughout the basement. In- 
terlocked armored cable proved to be 
the ideal solution to the problem. 
The IA cable was carried on top of the 
busway run from the point of service 
entrance to the two riser CB’s. Fig. 
C shows a plan view of the basement 
layout. 
As part of the recent modernization, 











8. CABLE CONNECTIONS are made to the buses which are 
common to the new 1000-amp CB (left) and the old 1600- 
amp CB (right). Each phase bus takes one phase conductor 
from each of the six |A cables. The three bare neutrals from 
each cable are grouped and run down to the neutral buses in 
the two enclosures. Current transformers are mounted on the 
buses between the two CB enclosures. The existing 1600- 
amp busway riser can be seen going up from the existing 
1600-amp CB at right. 
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9. NEW BUSWAY RISER comes down into basement through 
hole chopped in first floor concrete slab. Photo shows busway, 
looking up from almost directly below. The busway runs 
parallel with the slab for a short distance, supported by a 
trapeze hanger, then turns down. The section connecting the 
busway to the top of the 1000-amp CB had not been installed 
here. 






10. INSTALLATION WORK on the new section of 1000-amp 
busway riser to the second floor included cutting through 
concrete slabs and the use of a block-and-tackle to hold the 
busway in position during assembly. The photo here shows 
the busway going through the first floor slab into the base- 
ment (see photo 9). Busway at right is old 1600-amp riser to 
seventh floor. All risers are run in the stairwell. 


the utility changed the SE arrange- 
ment. The SE cables were carried 
directly from the utility vault right 
through the building wall. Twenty 
4-in. asbestos-cement conduit runs 
were laid from the vault to just inside 
the wall. The service consisted of 15 
sets of 500-MCM conductors, each set 
a 120/208-volt, 3-phase 4-wire feed. 


The new 3000-amp main CB was 
installed right alongside the existing 
one. A brick cubicle was constructed 
from floor to ceiling behind the two 
3000-amp CB’s, enclosing that part 
of the building inside wall where the 
SE cables come in (see Fig. C). This 
cubicle is provided with a door for 
access and is used as a wiring closet 


for connecting the incoming SE cables. 
As indicated in Fig. B, the existing 
1600-amp busway run in the base- 
ment and the existing 1000-amp plug- 
in busway were each opened at one 
point to accomplish the modernized 
design. In each case, heavy layers of 
fish paper were inserted and secured 
between joints of the bus bars. 
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MANUFACTURING OPERATIONS were able to get started while construction of 


remainder of plant continued 


Aircraft Production Gets Under Way As 


OUBLING as a raceway and as 

a means for fluorescent luminaire 

suspension, a metal 
framing channels and 
ease to the mounting of more than 
3400 fixtures at the new Sikorsky Air- 
craft manufacturing building in Strat- 
ford, Conn. The facility with which 
the luminaires were installed per- 
mitted manufacturing processes to 
begin long before construction of the 
remainder of the plant was completed. 

Electrical contractor Fischbach and 
Moore, Inc., of New York City, de- 
cided on the use of Unistrut 
framing when special approval per- 
mitted 15-ft spacing of framing sup- 
ports. This greatly simplified the 
hanging job, making it possible to at- 
tach the upper end of the support 
stem by means of beam clamps to the 
lower flange of the steel roof purlins, 
which were 7-ft, 
centers. 

The metal framing was supported 
from the rods by means of 2-piece 
hanger fittings (see drawing) com- 
pletely encircling the raceway. To at- 


system of 


added speed 


metal 


spaced on 6-in. 


DUAL 





RACEWAY SUPPORTS are on 15-ft cen- 
ters. 
between fixtures by closer strip. 


Underside of raceway is covered 


ROLE FOR 


Permits Early Operation Of 


tach the lighting fixture to the fram- 
ing, special nuts: were provided hav- 
ing welded to them a 4-in.-diameter 
stud 14 in. long. This nut assembly, 
held by the stud, was inserted into 
the open bottom of the framing and 
turned 90 degrees, permitting it to 
engage the turned-up lower edges of 
the framing. The fixture was then 
raised into place, allowing the stud 
to pass through a hole in the top of 
the fixture housing. A wing nut, 
tightened on the stud end, secured 
the fixture, two studs being used for 
each fixture. 

The metal framing assemblies and 
the luminaires were installed with 
the aid of a working platform mounted 
to the bed of a 14-ton truck. The 
working area at the top of the struc- 
ture was made wide enough to permit 
two rows of fixtures to be hung at 
the same time, one crew working on 
each row, with sufficient space be- 
tween for a supply of framing sections 
and luminaires. 

The bays of the first-floor manufac- 
turing area lighted by these fluorescent 


fixtures measure 40 by 60 and 40 by 
70 ft. The metal framing, mounted 
on 10-ft centers, runs parallel with 
the longer dimension. In _ general, 
lighting panels were mounted between 
flanges of the 10-in. structural build- 
ing columns at the center of every 
four-bay area, the panel feeding all 
the fixture and receptacle circuits in 
those four bays. Lighting circuit wir- 
ing was carried from the panels in 
l-in. rigid conduit; entrance to race- 
way from conduit was made through 
short lengths of 3-in. flexible metallic 
conduit. Circuiting permits one fix- 
ture per bay to be used as a night light 
(see plan on next page). 

Dry-type lighting transformers of 
30- or 45-kva capacity, mounted on 
the columns above the lighting panels 
and fed through 60- or 100-amp fused 
plug-in switches from the plant’s 400- 
amp, 480-volt plug-in bus duct dis- 
tribution system, supply 120/208-volt 
4-wire power to the panels. 

Luminaires used were Westing- 
house 2-tube 96T12 RLM-type indus- 
trial open-end slimline fixtures. 
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LIGHTING PANEL at center of typical 4-bay area feeds an average of four £ —_ to stud 
fluorescent lighting circuits per bay plus one night-light circuit consisting of one - 
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Reflector fastens to 
housing in conventional 
manner 


RACEWAY EXPLODED VIEW shows details of 


method used to support metal raceway 
and luminaires 











Permanent Lighting System 





FLEXIBLE METALLIC CONDUIT carries branch circuit wiring MOBILE PLATFORM was built to permit two rows of race- 
from rigid conduit to raceway. Lighting transformer is fed by way and fixtures to be mounted simultaneously, with fixture 
400-amp plug-in bus duct seen in foreground and channel storage room between. 
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STRIPPING CORNER 

station in production line; has air 
chisel and bench coil puller. Test bench 
and cleaning booth are on left behind 
partition. Top conveyor carries motors, 
in tote pans, down to 





is first work 


ASSEMBLER REBUILDS motor, has 
™ electric screwdriver, soldering gun and 
foot-operated test panel to facilitate work. 
Note rotor bin stocked with small parts. 
Repaired motor is placed on lower con- 
veyor; goes down the line to 
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CHECK-OUT BENCH where mechanic 
™takes pan off end of conveyor and 
checks job, notes repairs needed, secures 
necessary replacement parts, places com- 


Then, with all 


plete “‘package”’ in pan. 
preliminaries completed 





TEST STATION at end of conveyor 
7 . 

where mechanic takes motor off the 
line and rechecks it prior to final test. 
Tote pan has been with motor since dis- 
assembly. Empty pans are returned to 
stripping corner for reuse. 





SINGLE- 


SINGLE-PHASE REPAIR department at 
McBroom Electric Co., has dual-tier roller 
conveyor (at right) to carry disassembled 
and assembled motors to work dispatcher 
(foreground) and final test station. An 
average of 160 motors per week go 


through this line. 





WORK IS DISPATCHED to assembly 
“benches to assure constant flow of 
repairs. Tote pans are stored in three- 
shelf bin at head of each bench. Motors 
requiring rewinding are stored in separate 
bin until coils are made. 





AFTER DYNAMOMETER test, motors 

™ are placed on dolly and wheeled into 

paint spray room on other side of parti- 

tion. Units are then placed in storage 

bin to await delivery or pick-up. Storage 
bins are marked by job number. 
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PHASE REPAIRS CAN BE PROFITABLE 


if handled in a separate, well organized department. McBroom Electric 


Co., Indianapolis, uses dual conveyor to up shop efficiency. 


ber of motor service shops 

throughout the country are win- 
ning the battle of profits on single- 
phase motor repairs. Prime factor in 
their success formula appears to be 
segregation of this work in a separate 
department operating independently 
of the rest of the shop. Department 
layout generally follows a production- 
line pattern with operating refine- 
ments added to cut manhours, improve 
workmanship and produce quality re- 
pairs on a volume basis. Once a sub- 
stantial volume of work begins to 
circulate through the department, and 
can be maintained, the profits begin 
to appear. 

This is the basic pattern followed 
by Hilton and Fred McBroom when 
they established a single-phase repair 
department at McBroom Electric Co., 
Indianapolis, Ind., some time ago. 
Today, six of their 22 employees work 
in this division processing an average 
of 160 jobs per week ranging from 
small fractionals to 5-hp in size. Some 
weeks more than 225 
through the line. 

From the start, the McBrooms 
have been striving for top efficiency 
throughout their shop. Changes were 
made from time to time and new ideas 
tried on specific operations. Now 
they have a layout which fits their 
space requirements and permits them 
to turn out highest quality repairs in 
the shortest possible time. 

Their single-phase department is es- 
sentially a straight-line operation. Mo- 
tors come in at one end of the line and 
emerge at the other end completely as- 
sembled and ready for test. At inter- 
mediate work stations various repair 
operations are carried on. 

One of the biggest time-saving addi- 
tions to the department is a dual-tier 


A: INCREASINGLY larger num- 


motors go 


gravity roller-conveyor along one wall 
of the shop which parallels the repair 
line. The top conveyor is about 37 ft 
long, 18 in. wide and is installed some 
56 in. above floor level. This carries 
disassembled motors in metal tote pans 
(one 12-in. by 17-in. by 24-in. pan 
for each motor) from the stripping 
division down to the first of four work 
benches in the line. The lower con- 
veyor is 36 in. above floor level and 
extends some 20 ft from the fourth 
bench (adjacent to the stripping divi- 
sion) to the dynamometer just ahead 
of the first bench. Assembled motors 
from the benches go down this unit for 
final test. 

The department is so organized and 
work flow so arranged that employees 
at the assembly benches need not leave 
their work stations. Unnecessary 
steps and non-productive time are held 
to a minimum. Repair operations (il- 
lustrated in the accompanying photos) 
follow a logical production-line se- 
quence. 

Incoming motors are deposited at 
the stripping section of the depart- 
ment. Here, an initial test is made to 
determine what is wrong with the mo- 
tor. Suitable notations are made on the 
job ticket. The unit is then disassem- 
bled, cleaned and all parts placed in a 
tote pan. Burned out motors are 
stripped before the pan is placed on the 
top conveyor. 

The pans are pushed down the con- 
veyor to the first work bench. Here, 
the mechanic checks out the jobs, notes 
what repairs are necessary and secures 
the required replacement parts. Act- 
ing as a work dispatcher, he places 
the pans in a 3-shelf receiving bin at 
the head of each assembly bench, This 
assures each assembler a constant flow 
of work. Pans with motors needing 
rewinding are placed in a separate 


storage bin until the coils are made. 

Assemblers take the pans off the 
bench shelves and start the rebuild 
operation. Each bench is equipped 
with a small test panel with a foot-op- 
erated switch to start and stop the 
motors. A small electric screwdriver 
and electric soldering gun are part of 
the time-saving equipment at each 
bench. The assembled motor, in its 
tote pan, is placed on the lower con- 
veyor and goes down to the dyna- 
mometer station. 

After a thorough dynamometer test, 
the motor is placed on a portable table 
and wheeled into the paint spray room. 
Empty pans are returned to the strip- 
ping station. Following the painting 
operation, the repaired motors are 
placed in storage bins (numbered ac- 
cording to the last digit on the job 
ticket) to await delivery or pickup. 

Directly opposite the front end of 
the line (check-out and final test) and 
across an aisle is a compact area con- 
taining a small lathe, commutator 
undercutter, pulley puller and motor- 
ized line reamer. These are of a type 
and size for use exclusively in small 
motor repairs. Coils are wound in a 
coil department adjacent to magnet 
wire storage. 

Another time-saving feature is the 
use of 4-tier rotor bins on the assem- 
bly benches. These bins are within 
easy reach of the assembler and are 
stocked with rubber mountings, con- 
tact plates and accessories. 

While the single-phase department 
occupies only a small part of the 
McBroom shop area, there is no over- 
crowding. Ample aisle space between 
and around benches gives a welcome 
freedom of movement. In general, the 
atmosphere in this department, as in 
the entire shop, is one of competence 
and efficiency. 
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BOARD ROOM can be illuminated to intensities of either 50, 
80 or 120 footcandles by six circuits controlling 88 lamps 
in this 4- by 44-ft acrylic-plastic rigid-arched luminaire. 
Dramatic coloring of room combines red carpeting, white 
walis, royal blue ceiling and gold accessories, all enhanced 
by deluxe warm-white fluorescent lighting. 


PRESIDENT’S OFFICE obtains atmosphere of expansiveness 
beneath luminous ceiling, while variety is introduced by means 
of recessed downlights, window and wall valances, plus 3-way 
incandescent lamps on end tables. Intensities may be varied 
in small increments between 30 and 140 footcandles to suit 
a variety of activities or moods. 


HE SELLS LIGHTING “UP” 


Revamping a 30-year-old lighting system boosted footcandle levels from 
5 to 140. This top-flight job was the direct result of customer education, 
positive promotion and selling the job “up” by electrical contractor 
W. B. Axelson of Youngstown, Ohio. 
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LIGHTING PROBLEM was complicated by non-symmetrical floor plans, deep ceiling 
beams, an arched ceiling in the Board Room, bold use of color, and the management's 


skeptical approach to high-intensity illumination. 


Enthusiastic endorsement of the 


completed job was tribute to the progressive planning and promotion of the elec- 


trical contractor. 
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HE fine relighting job recently 

completed in the executive offices 

of the Dollar Savings and Trust 
Company of Youngstown, Ohio, is an 
encouraging example of positive sell- 
ing on the part of the electrical con- 
tractor. This was not easy, for bank 
officials admittedly were skeptical con- 
cerning the glare and _ discomfort 
which, they assumed, might possibly 
be associated with high-intensity illu- 
mination. That assumption was based 
upon their experience with a former 
lighting system which consisted of un- 
evenly-spaced incandescent enclosing- 
globe luminaires, providing from 5 to 
7 footcandles with attendant shadows 
and glare, direct and reflected. As- 
suming that glare would be propor- 
tional to overall lighting intensities, 
they were initially cool to the con- 
tractor’s suggestion of footcandles in 
the order of 100-fc or more. 

They were, however, interested in 
his ideas for modernizing the light- 
ing, for they were aware of problems 
related to a non-symmetrical struc- 
tural plan, deep ceiling beams and an 
arched ceiling in their Board Room. 
They also were receptive to sugges- 
tions concerning bold, dramatic treat- 
ments—as evidenced by their approval 
of a Board Room decorative scheme 
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RECEPTION AREA is lighted by 


« 


\ 


recessed plastic-paneled 


luminaires in acoustical ceiling, while dual switching permits 


variation of light levels between 60- and 90-fc. 


Baseboard 


receptacles throughout office are on 3-wire circuits, permitting 
one outlet in each unit to be switched while the other outlet 


remains constantly hot. 


combining white walls with a royal 
blue ceiling, black murals, red carpet- 
ing and gold accessories. 

Therefore electrical contractor Bill 
Axelson was to present rec- 
ommendations and, backed by Ohio 
Edison’s lighting consultant Bob Zim- 
merman, he indicated how attractive, 
glareless, high-intensity illumination 
could be obtained through the use of 
good equipment, flexibility of switch- 
ing, and practical planning. As a di- 
rect result of this constructive educa- 
tional and promotional work, Axelson 
was authorized to turn those sug- 
into actualities. This was 
done by separating the bank-lighting 
assignment Board 
Room; reception 
area. 

In the elongated Board Room (18 
by 50 ft) 
ceiling, it 
central arch 


invited 


gestions 


into three parts: 


president’s of ice; 


deep-blue 
span the 


with its vaulted 
decided to 


with a 


was 


large-area lu- 


minous panel, with switching arranged 


to select either 50, 80 or 120 foot- 
candles of light, as desired, for various 
types of activities, meetings or paper 
work. 

Eleven acrylic-plastic 4 by 4 ft 
fluorescent fixtures were  surface- 
mounted end-to-end to achieve this ob- 
jective; each rigid-arched diffusing 
module containing eight 40-watt rapid- 
start deluxe warm-white lamps, and 
the resulting 88 lamps being con- 
trolled by a total of six circuits and 
wall switches. 


Large Area Lighting Source 


With a high order of interflec- 
tion, diffusion, transmission and color 
stability, these panels provided a large- 
area glare-free quality-and-quantity 
lighting source. Another advantage 
of this large central luminaire was in 
its size and shape, for the proportions 
of the 4 by 44 ft unit are in keeping 


both with the dimensions of the room 
in general and with the massive beau- 
tifully-grained Board table. 

These Wakefield Omega-Plex lu- 
minaires were secured by extending 
bolts through the arched ceiling to 
2-b; -in, wooden joists which were 
run continuously above the ceiling for 
the full length of the room. And, 
since the hinged and latched diffusion 
panels may be easily swung open, since 
starters are eliminated through the 
use of rapid-start lamps, since lamps 
and ballasts are readily accessible, and 
since the smooth-surfaced units are 
completely dust-tight when closed, the 
chore of maintenance is at a minimum. 

In relighting the president’s office, 
thought was again given to the crea- 
tion of a multi-atmosphere lighting 
installation, so that both the type and 
intensity of illumination could be 
varied for critical paper work, casual 
conversation or relaxation. For these 
reasons, a luminous ceiling was in- 
stalled over the greater part of the 
room, with rapid-start deluxe warm- 
white lamps mounted continuously on 
18-in. centers, 30 in. above the cor- 
rugated plastic panels. Lamps were 
again multi-circuited in order to per- 
mit lighting levels to be varied in 
small increments between 30 and 140 
footcandles. Use of the luminous ceil- 
ing solved another problem as well, 
for it covered distracting ceiling beams 
and it created a clean-looking unob- 
structed canopy of light above the 
entire room. 

Variety was then introduced by lo- 
cating recessed annular-baffled PAR- 
38 floodlights in the false ceiling sus- 
pended above one side of the room, 
while an eye-level valance (formed 
from furniture-matching light walnut) 
was installed above a series of desk- 
high wall cabinets behind the pres- 
ident’s desk; thereby combining a 





decorative treatment with another 
functional light source. 

Separately-switched deluxe warm- 
white fluorescent striplights were also 
mounted above the recessed windows 
to bring out the full beauty of the 
colorful drapes, while added color is 
provided in this room by gold carget- 
ing and chartreuse walls. Attractive 
table lamps (with 3-way R-40 50-100- 
150-watt incand scent lamps) were 
then placed on tables flanking a leather 
couch. And, ir this connection, it is 
pertinent to mention that all twin-out- 
let baseboard receptacles are on 3-wire 
circuits so that one outlet in each 
receptacle plate can be switched from 
the doorway while the other outlet 
remains constantly hot. 


Brightness Ratio Minimized 


Completing the lighting  installa- 
tion, the reception area was equipped 
with 4-by 4-ft acrylic-plastic rigid- 
arched luminaires similar to those 
used in the Board Room. Instead of 
being surface-mounted, however, these 
units were recessed into an acoustical- 
tiled ceiling; this combination again 
serving to hide beams and create an 
unobstructed clean ceiling appearance. 
Due to the edge contour of the plastic 
panels, light in sufficient quantity to 
minimize brightness ratios is delivered 
to adjacent ceiling areas, while multi- 
switching again was adopted to pro- 
vide a range of lighting intensities at 
desk level between 60-and 90-fc. 

In conclusion, it is interesting to 
state that the  originally-skeptical 
Board of Directors enthusiastically 
approved these lighting results and, 
although various intensities of illu- 
mination are available in each of the 
three areas treated, the highest pos- 
sible intensities are the ones ‘which 
are most-consistently selected. Al- 
ready, the Board is considering re- 
lighting the main 40,000 sq ft banking 
area to comparable standards, and 
the men on the Board are also preach- 
ing the Gospel of Light to others 
within their various spheres of ac- 
tivities. After having worked, literally, 
in the Dark Ages of 5 footcandles for 
many years, these men now heartily 
endorse the high-intensity high-qual- 
ity lighting which resulted from the 
persistence, promotion and practical 
planning of contractor Axelson. And, 
for turning these plans into reality, 
credit should also go to Axelson’s 
field superintendent Bill Anderson. 
This job—another prize-winning entry 
in EC&M’s recent Lighting Competi- 
tion for Electrical Contractors—is a 
strong example of a contractor’s con- 
tribution to good lighting. 
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LOOSE LEAF BINDER carried by salesmen contains promo- 
tional literature, technical data, computation sheets for esti- 
mating illumination requirements, list of satisfied customers, 
general information on lamps and fixtures, contract forms 
plus other similar materials pertaining to maintenance. 


under contract. 


Contract Maintenance 


KEY 10 LIGHTING PERFORMANCE 


NYONE who owns or operates a 
lighting has certain 
expenses aside from and above the 
monthly utility bills for current con- 


installation 


sumed. For example, there are ex- 
penses relative to burned out or defec- 
tive lamps, fluorescent starters and 
ballasts. And there are—or at least 
there should be—expenses relative to 
cleaning dirty lamps, reflectors, louvers 
and lenses. This investment is an im- 


portant one, because dirt can effec- 
tively “hide your light under a 
bushel”, It can also detract from 
premise attractiveness, lower eye- 


appeal of merchandise, reduce em- 
ployee efficiency and morale, slow pro- 
duction, and cut the equivalent output 
of kilowatts being consumed and paid 
for but not being fully utilized. 

But replacement of lamps, cleaning 
of fixtures, testing of components and 
checking for potential trouble need 
not be done by experts. It can be done 
by untrained men on a now-and-then 
basis after lamps have actually blacked 
out, or when seeing conditions have 
become intolerable. 

Of course, when a system is main- 
tained in this manner, an owner should 
not be surprised with wasted man- 
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hours due to inefficient labor: pos- 
sible damage to fixtures, wiring or 
glassware; interruptions to normal 


business routines, or intermittent dis- 
tractions for his employees or cus- 
tomers. Furthermore, when this hit- 
or-miss approach to maintenance is 
practiced, an owner should not blame 
his janitor or handyman for over- 
looking or ignoring minor troubles, 
such as an occasional defective starter 
which might damage a ballast, or a 
blinking fluorescent lamp which might 
damage the starter. 

This being the case, it is hard to 
appreciate the reasoning of manage- 
ment when a well-designed and ex- 
pensive lighting installation is ap- 
proved, then is entrusted to the care ot 
men who “maintain” it on a “spare- 
time when-needed” basis. When 
maintenance men do not have specific 
know-how; when proper replacement 
parts are not stocked; when testing 
equipment and instruments are not 
available, or when approved mainte- 
nance techniques are not practiced 
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SCHEDULING BOARD has twelve metal indexing leaves (one 
for each month of year) containing reminder cards for each job 
Cards are filed in order in accordance with 
contracted service intervals, then are progressively shifted 
from front to rear of leaves as service is performed. 


faithfully, a good lighting system can- 
not possibly give the consistent, satis- 
factory, safe and economical service 
for which it was designed. 

Actual cases have been encountered 
where lack of maintenance has reduced 
light output of installations by as much 
as half. Permitting this condition to 
exist is even more senseless than in- 
stalling an adequate lighting system, 
then switching half of the fixtures off, 
the man who deliberately 
switches his lighting off can show »uat 
he is at teast saving current at the 
same time, whereas the man who per- 
mits his light to dwindle due to negiect 
can claim no saving or justification 
whatever. 

On the other hand, maintenance of 
lighting systems by companies special- 
izing in this type uf work has numer- 
ous advantages which are logically 
inevitable. For example, having prac- 
ticed lighting maintenance for over a 
decade on a full-time basis, we have 
discovered many methods, items of 
equipment and materials that have re- 
sulted in greater service efficiency or 
economy. And, since call-backs cut 


because 


into the profits of a contract, it is 
a maintenance 


readily evident that 


ELECTRICAL CONSTRUCTION AND MAINTENANCE .. . NOVEMBER, 1955 





AETNA ELECTRIC CO. 
FLUORESCENT ROUTING SHEET 


(aes Ne tend te a the en ot em ny ith ew orders 
































<—T7 : 


ALL PAPER FORMS such as contracts, routing slips, billing 
sheets, work orders and check-off reminders for maintenance 
crews were developed by Aetna, based upon their personal 
requirements and experience. Forms are rechecked for max- 
imum usefulness before each new supply is ordered. 


INVENTORY OF ALL ITEMS used in connection with lighting 
maintenance is checked frequently to insure the existence of 
at least a 6-months supply of parts and equipment at all 
times. In addition to wide variety and make of components, 
warehouse contains special scaffolding and equipment. 


Modern lighting maintenance organizations replace lamps and parts at no 


additional cost to the customer; reflectors and components are kept constantly 


clean; trained men detect and correct minor troubles before they become 


serious, and light output is commensurate to current consumed. 


company such as ours will go all- 
out to locate and prevent trouble be- 
fore it develops. This necessitates the 
consistent use of quality products for 
all maintenance operations, replace- 
ments or repairs. 

Comparison between haphazard and 
planned maintenance is an effective 
selling argument which may be used 
by any company going after this type 
of business. We also have discovered 
that potential customers appreciate the 
logic of the following points: 

1) Preventive maintenance—that is, 
constantly and systematically checking 
light output and fixture performance 
to detect and correct minor irregular- 
ities before they cause serious annoy- 
ances or keeps efficiencies 
(of the system, employees and pro- 
duction alike) on a high level. 

2) Work performed by trained men 
insures complete, reliable, proper serv- 
ice. It also results in maximum pro- 
tection to equipment and to personnel 
alike, for all laws, ordinances and rec- 
ommendations of state, local and in- 
surance authorities are studied and fol- 
lowed. 

3) Liability claims will not haunt 
the owner: first, because workmen’s 


outages 


compensation policies are carried by 
all reputable maintenance companies, 
and second, because trained men work- 
ing daily with ladders, scaffolding, 
cranes, catwalks, glassware, electrical 
wiring and control equipments are 
more safety-conscious and less acci- 
dent-prone than men _ encountering 
these working conditions only oc- 
casionally. Moreover, this freedom 
from liability extends beyond the 
lighting installation proper, for in- 
surance carried by the maintenance 
company will protect a customer 
against such mishaps as a smashed 
showcase (caused by a dropped screw- 
driver) or damaged clothing (caused 
by splashed detergents). Accidents in 
this borderline category are infrequent 
and yet they can and have happened. 

4) Periodic inspection, testing, re- 
lamping and cleaning operations keeps 
defective or worn-out parts from ad- 
versely affecting the overall efficiency 
of the lighting system. Blinking or 
blackened lamps are replaced before 
they burn out completely. Lamps then 
deliver rated output and—when clean- 
ing of fixtures is thorough and fre- 
quent—luminaires then deliver their 
designed footcandle values. 


5) The problem of disposing of old 
lamps is removed from the owner’s re- 
sponsibility, as are also the related 
problems of lamp and_ glassware 
handling and possible breakage. 

6) All unexpected costs and extra 
charges are eliminated, because our 
service contract calls for a_ fixed 
monthly charge while guaranteeing the 
replacement of an unlimited number of 
lamps and parts, depending upon need. 

7) Emergency service or replace- 
ments can be ordered and obtained 
promptly, merely by dialing our phone 
number, because one of our crews re- 
ports to the office by phone after each 
call, and therefore this crew can be 
contacted and redirected to an emer- 
gency job with minimum delay— 
rarely more than an hour or so. 

8) Since the maintenance company 
carries a comprehensive stock of lamps 
and other lighting components, the 
customer is relieved from all inventory 
worries. This, in turn, eliminates in- 
vested capital for parts; releases stor- 
age space for other purposes; pre- 
cludes the possibility of loss through 
breakage, fire or pilferage; removes 
the necessity of shopping for specific 
items, and insures the continuity of 
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performance characteristics, 
standards and color of light. 

9) All of these factors contribute 
to the lessening of management’s 
“worry load”, because all problems re- 
lated to lighting are handled automat- 
ically and expeditiously by an outside 
contractor, thereby 


quality 


permitting plant 
employees to concentrate on details 
related more directly to operation or 
production. 

10) Intangible advantages are also 
numerous, such as improvements in 
employee accuracy, service, speed and 
morale, with the coincident decreases 
of eye strain, fatigue, distractions, 
product rejects, wasted man-hours 

These advantages of Maintenance 
by Contract constitute our main sales 
arguments 


when soliciting new cus 


tomers and, in this 


connection, we 


have found from experience that per- 


sonal contact is the most effective 


means for promoting interest in our 


services. Therefore we use direct mail 
to initially alert a potential customer 
to the advantages of maintenance, then 
have our salesmen follow up _ this 
mailed literature personally. 

To tell our story completely and 
dramatically, each one of our salesmen 
carries a_ loose-leaf sales-promotion 
binder which he uses as a visual sales 
aid during his presentation In the 
hinder are such items as (1) general 
information on lighting objectives, de- 
sign features, factors contributing to 
reduced light fixtures, 
and cartoon-type drawings enumerat- 
ing the advantages of scheduled serv 
ice, (2) 


output from 


lists of satisfied customers, 
classified as 
gether with letters from 
them, (3) promotional folders and lit- 
erature; some prepared by ourselves, 
others prepared for our use by the 
local utility company or by lamp, fix- 
ture or parts manufacturers, (4) tech- 
nical data pertaining to equipment per- 
formance, (5) computation sheets for 
estimating illumination requirements 
or maintenance charges and, of course, 
(6) contract forms. 

Salesmen are also equipped 


to type of business, to- 


testimonial 


with 
light-meters, for we have found that 
these instruments—revealing lighting 
conditions as they actually exist in a 
prospective client’s premises—create 
more interest and promote more con- 
structive discussion than dozens of 
verbal arguments. 

As imagined, contract charges vary 
being upon 
such things as type of occupancy, type 
of fixture, inclusion of 
lenses, mounting height of luminaries, 
accessibility of components, spacing of 
units, type of lamps, interval between 


considerably, dependent 


louvers or 
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MAINTENANCE TRUCKS carry complete stocks of lamps, ballasts, 
starters, ladders, wash tanks, detergents, drop cloths, metering and 


measuring instruments and the 


workshop and mobile stockroom 


as reguired from a central 





; 


so that each crew has iis own 


Truck inventories are replenished 
warehouse 


VISUAL PROOF of effective service is provided through the medium 
of light-meter readings which are taken before and after each 


maintenance call 


This data is recorded for the 


information of 


both the customer and the servicing company. Washing and relamp- 
ing frequently boosts footcandie output of instaliation by 50 per- 


cent or more 


cleanings, and other contingencies. 

Before placing a contract in effect, 
we provide the customer with an esti- 
mate for initially placing his installa- 
tion in first-class shape, that is, re- 
placing all blackened or burned-out 
lamps, damaged ballasts or switches, 
defective starters and sockets, broken 
glassware or hardware, aligning fix- 
tures in continuous rows, and so on. 
After this initial reconditioning cycle, 
however, everything is covered by the 
contract, regardless of the frequency 
or nature of the subsequent service 
required by the customer. 

In maintaining a lighting installa- 
tion, we generally send a two-man 
crew with each service truck, although 
small jobs occasionally can be handled 
by a single man, while large jobs 
have justified the formation of crews 


with as many as five men in them. 

Trucks complete stocks of 
all items required on the job (lamps, 
ballasts, starters, etc.), plus ladders, 
wash tanks, detergents, chamois, 
drop cloths (to keep premises and 
furniture clean), meters (to check 
illumination before and after mainte- 
nance) and—where the size of the job 
is great—portable scaffolding and ex- 
tension ladders. Truck inventories are 
replenished as items are depleted; re- 
placements coming from a_ central 
stockroom in our new office and ware- 
house. This central stock, in turn, is 
frequently checked for adequacy, and 
supplies are kept above a normal 6 
months expected-demand level. 

All of our paper forms (contracts, 
work orders, routing sheets, check-off 
reminders, billing slips) were devel- 


carry 
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WASH TANKS cre deep and narrow, thereby conserving space, 
water and detergents while providing ample depth for com- 
plete immersion of louvers and glassware. Research and ex- 
perience resulted in selection of detergents that permitted 





DEEP ALUMINUM TROFFERS with individual detachable 
louvers are cleaned here with sponges and chamois, while a 
non-alkaline detergent was used to prevent discoloration of 
metal. Cleaning and group-relamping of this slimiine installa- 


fast, streakless drying, without necessity of chamois. 


oped by our own office staff, thereby 
providing us with forms best suited 
to our own specific needs. 

In addition to these paper aids, we 
also have a wall-mounted scheduling 
board, consisting of 12 pivoted metal 
indexing leaves (one for each month 
in the year). These indexing leaves 
contain tickler cards pertaining to all 
contracts; the filed in 


cards being 


order, month and 


week of the scheduled service. 


according to the 


At the beginning of each year, all 
cards are filed on corresponding sides 
of the various leaves and, as scheduled 
maintenance calls are satisfactorily 
completed throughout the year, cards 
are progressively shifted to the reverse 
sides of these leaves. Likewise, when 
all scheduled for a particular 
month have been completed, the piv- 


calls 


oted metal indexing leaf (representing 
that month) is flipped aside. There- 
fore, our supervisor can tell the status 
of our work-load at any time. 

These tickler cards carry maximum 
information in minimum space, for 
they record the name, address, tele- 
phone number, account number, dates 
when maintenance calls are due, size of 
installation (number of lamps), color 
of lamps and so on, 

The purpose of any lighting system 
can be summed up in one concentrated 
sentence; for its intent is to provide 


ELECTRICAL 


comfortable, efficient seeing conditions 
for visual tasks, thereby lessening eye 
strain and fatigue while improving a 
worker's ease, accuracy, speed and 
therefore, 
the task, 


the environment and the lighting. 


morale. Good “seeability”, 


depends upon three factors ; 

Two of these factors (environment 
and lighting) are definitely related to 
maintenance, because both factors are 


jiessened by such things as discolora- 


tion jumped the obtained footcandies from 45 to 70 


tion and fading of paint or room fin- 
ishes, loss of light output due to low 
voltage, accumulations of dust and dirt 
upon fixtures and lamps, and loss of 
light due to lamp depreciation. 

The justification for our service, 
theretore, is clearly defined, for it is 
our opportunity—and_ responsibility— 
to (1) keep lamps replaced, (2) keep 
lamps and fixtures clean, and (3) keep 


lighting equipment operating. 





SPECIAL SCAFFOLDING, carts and wash tanks are a few of the 


items contributing to efficient maintenance. 


Crews usually consist 


of 2 men, although exact size of working force is dictatea by size 


and characteristics of each installation 


When maintenance inter- 


feres with business routines, servicing is scheduled for evenings or 


week-ends. 
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Checking Capacitor Motors 


By Walter J. Prise 
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FIG. 1 FIG. 2 


Capacitor motors operate on single-phase alternating capacitor-start motors, and oil-filled capacitors are used 
current and find wide use in industry today. They range when the capacitor will be left in the circuit during 
in size from 1/20 to 10 hp and are low in cost. Except entire running time of motor. In general, the capacitor 
for the addition of a small unit capacitor (commonly motor provides higher starting torque than the split- 
called a “condenser” in radio parlance), they are similar phase induction motor, with a lower starting current. 
in design and construction to a split-phase induction Fig. 2 shows a common type of double voltage capacitor 
motor. The capacitor is inserted in series with the start- motor and the connections used on a 110-volt and a 220- 
ing winding to provide about a 90 degree phase shift volt line. 
between the currents in the starting and running wind- In testing capacitor motors, some of the techniques are 
ings, required for starting torque. The circuit diagram similar to those used in testing of other similar motors. 
of a commonly used capacitor motor is shown in Fig. 1. The presence of the capacitor, however, requires some 

Several types of capacitor motors are available: special test methods for this type of motor. Capacitor 
capacitor-start, induction-run; capacitor-start-and-run; troubles are frequently the cause of faulty operation of 
reversible; two-speed; two-voltage; multi-speed. These capacitor motors. Capacitors may become short-circuited, 
characteristics are available in combinations. open-circuited or they may simply deteriorate and change 

Usually, low-cost electrolytic capacitors are used in their capacity as a result of aging. 


STEP 1. 





7 Test lamp—._ 
/ 








Testing For Open In Testing For Open in 
Running Winding Starting Winding 











Testing a capacitor motor for open. This check consists of two parts: a test for open in the running winding, and a test for 
open in the starting winding. In the first test, the starting winding is disconnected from the circuit by opening the contacts in 
the centrifugal switch. The test lamp or ohmmeter will then indicate any open in the running winding. To test the starting 
winding, the running winding must be opened and the centrifugal switch must be closed. It should be noted that the test lamp 
must be connected in series with each winding across a supply of voltage which will light the test lamp. An ohmmeter, of course, 
con be used by itself, without energizing the winding circuits. 


122 ELECTRICAL CONSTRUCTION AND MAINTENANCE ... NOVEMBER, 1955 














Testing For Ground In 


Testing For Ground In 
Running Winding 


Starting Winding 











Testing running and starting windings for grounds. Again, to test the running winding the centrifugal switch must be opened; 
and to test the starting winding the switch must be returned to its normal closed position. In the diagrams, a test lamp is 
used. It is connected between the motor frame and one of the supply line conductors, with the line connected to the voltage 
supply. Presence of a ground in either winding will cause the lamp to light. 


STEP 3. 





Ammeter 


(x) 


7 















































fe 
Growler ey 














Checking the rotor for open or loose bars. To make this test, a growler is used as shown in sketch and photo. An ammeter 
is hooked in series with the growler. Flickering of the meter needle and change in level of the noise of the growler will indi- 
cate open bars or other defects in the rotor. Loose bars can be corrected by soldering or brazing. 


STEP 4. 





Screwdriver 
with insulated 
handle 
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Checking For Short 


Shorting Capacitor Terminals 
In Capacitor 


To Check For Open 











Testing for defects in capacitors. |f a capacitor is suspected of being defective, there are several tests which can be made on 
it. First, connect the capacitor in series with a 10-amp fuse across a 110-volt, 60-cycle ac line. If the fuse blows, the capacitor 
is shorted and must be replaced with a new one. If the fuse does not blow, the capacitor will be charged up to some voltage. This 
charging will only take a few seconds. If the line is then disconnected from the capacitor and the capacitor terminals are 
carefully shorted by a screwdriver, a spark will be drawn at the terminals. If a capacitor has wire leads the leads can be touched 
together. If a spark cannot be drawn, the capacitor is either open or has decreased in capacity. Test should be repeated a few times. 
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Testing Capacitor Testing Capacitor 
For Short Circuit For Ground 








Additional tests for capacitor defects. A test lamp can be used to check for a short in a capacitor. Using the circuit shown 
—the test lamp in series with the capacitor across a 110-volt de line—the capacitor is shorted if the lamp lights. A test 
lamp can also be used to check a capacitor for ground. This is done by connecting one side of the lamp to one terminal and 
the other side of the lamp to one lead of a 110-volt ac or de supply. The other lead of the 110-volt supply is then touched 
to the capac t vn. If that terminal is grounded, the lamp will light. The test is repeated by connecting the lamp 
to the other capacitor terminal. Again ground fault within the capacitor will be indicated by a lighted lamp. 


STEP 6. 


Determining the capacity rating of a 
capacitor. This test can be used to de- 
termine if a capacitor has changed in 
value from its marked rating. The 4\3 
hookup is shown in the sketch. The ca- Copacitor 
pacity in microfarads is equal to 2,650 under test 
x 1+E, where | is the current measured P 

by the ammeter and E is the voltage HO-volt AC ¥ 
measured by the voltmeter. The test is line 

valid only on a 60-cycle ac line. When 
the computed capacity is less than 80% 
of the value marked on the capacitor, the 
capacitor should be replaced. If in this —"\_» 
test the ammeter gives no reading, an 
open circuit is indicated 


STEP 7. 


























Primary supply 
10 or 220 volts AC 





Transformer 
secondary 800-1000 volts 











Checking a repaired motor with high voltage. To assure that the motor will stand up to voltage fluctuations and surges, and 
to discover any hidden flaws in the rewinding job, etc., a high voltage test should be given to the motor. The sketch shows 
a typ.cal hookup for this purpo A transformer is used to supply the high voltage. It is safer practice to remotely locate the 
transformer and have only the insulated high voltage leads coming out to the test location. In such a case, the test clips can 
be connected to the motor as shown and then the transformer can be energized. Test personnel are thereby safeguarded 
against exposure to the high voltage. Rubber gloves are also recommended for further protection. The transformer used can 
have an 800- to 1000-voilt secondary. An ammeter, a group of test lamps or a fuse can be inserted in series with one of 
the high voltage leads to indicate current flow. If there are cny weak points in the windings which are approaching ground 
faults, they will be shown up by current flow to the motor frame. 
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Same Day Delivery on 13,584 Electrical Items 


Now, from one dependable local source, WESCO 
ships over 85% of all orders the day they are received. 
This fact makes your jobs easier —and it also means 
you don’t have to stock normal electrical construction 
and maintenance items. 

NATIONALLY KNOWN PRODUCTS 

WESCO carries quality electrical products with names 
you know and trust —and backs this line with swift, 
dependable delivery to save you time and money. 
Supporting this reliable delivery of this country’s 


finest electrical products is WESCO’'s ability to as- 
semble specially trained personnel to solve any on- 
the-job problem you may have. 


CALL LOCALLY 

So, when you need electrical apparatus and supplies, 
call your local WESCO house — there are 118 of 
them conveniently located—and you can expect 
prompt, efficient service. See your Classified Directory 


. . « look under Electrical Supplies, Wholesale and 
Manufacturer. 
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ACSR and All-Aluminum Conductors 


Line Wire and Self-supporting 
Service Drop Cables 


Bus Conductors 











SIGNALING EQUIPMENT? 


@, you name it 
“=. owe have it 


When you need signaling or telephone equipment for a 
job, you can get everything you need from Auth; you 
don’t have to shop around. And when you offer Auth 
equipment, your customer knows heis gettingatop brand, 
installed in many of the finest projects in the country. 





All Auth equipment is designed to make installation easy 
and save the contractor valuable man hours. It requires 
a minimum of servicing and maintenance. For complete 
literature on the Auth line, write to: Auth Electric 
Company, Inc., Long Island City 1, N. Y. 


Manufacturers of audible 

signals, push buttons, annunciators, 
u transformers, telephones, 

mail boxes, and complete 


SINCE 1892 signaling systems for hospitals, 
housing, schools and industry. 
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ANACONDA INTERLOCKED-ARMOR Cable is installed on simple racks and eliminates the 
need for conduit. Installation work is finished often in half the time required for other cables. 


Cut installation time and cost with cable 
with its own inbuilt flexible conduit! 


When you expand or relocate your 
power feeders, Anaconda Interlocked- 
Armor Cable puts you into full opera- 
tion days—sometimes weeks — sooner. 

Because it is made with its own 
tough yet flexible armor, Interlocked- 
Armor Cable is installed without con- 
duit. Installation time and costs are 
slashed. 

It is laid quickly—indoors or out— 
on light, easily installed racks. It is 


trained smoothly around corners, col- 
umns and other obstructions in long, 
uninterrupted runs. And this cable’s 
metal tape armor affords high protec- 
tion against damage. 

Available in multiconductor con- 
struction in sizes No. 6 Awg to 750 
Mcm—varnished-cambric insulation up 
to 15 kv—Underwriters’ approval for 
600 volts and 5000 volts. Also avail- 
able with rubber or plastic types of 


insulations. 

Why not talk to the Man from Ana- 
conda about modern, practical Inter- 
locked Armor Cable today? Or, for 
information, write: Anaconda Wire & 
Cable Company, 25 Broadway, New 
York 4, N. Y. 55281). 


ANACONDA’ 


METALWORKING PLANT expands its power system with Anaconda Interlocked Armor Cable (1). Cable drops from 
ceiling (2) from transformer on floor above, and spreads out (3) carrying more power to local centers (4). 
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Sealtite resists corrosive mixture of powdered 
calcium sulphate, magnesium oxide and mag- 


Sealtite protects grinder motor leads . . . flexes con- 
tinuously under abrasive coat of metal dust, oil 


In paper mill’s steamy air, Sealtite is covered with 
oil and wet pulp containing chlorine and caustic 


nesium chloride. 


and coolant. 


Give the dirtiest jobs to 


Sealtite makes tight bends on hydraulic press, 
keeps motor leads free from oil, grease and 


water 


pump motor. 


Sealtite is made in two types. Specifications in table 
below. Type UA is approved by Underwriters’ Labora- 
tory for service in wet spots. Available in light gray as 
well as black. 

Type EF’ meets JIC standards. Extra flexible . . . ideal 
for machine tool applications. Standard stock colors: 
black, and machine tool light gray at no extra cost. 


SEALTITE TYPE E. F. 


Sealtite keeps weather out of leads to outdoc: 





INSIDE 
DIAMETER 
(Inches) 


Min. Max. 


OUTS.DE 
DIAMETER 
(Inches) 


Min. Max. 


Appr. 
Inside 





485 | 505 
620 64 
815 835 
1.030 1.055 
370 1.395 
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690 710 
820 840 
130 1.050 
1.290 1.315 
1630 | 1.655 











1.575 60 
20 945 
48 505 
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1.875 1.900 
2.350 2.375 
2.850 2.875 
3.470 3.500 
4465 | 4.500 
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SEALTITE TYPE U. A. 





INSIDE 
DIAMETER 
(Inches) 


OUTSIDE 
DIAMETER 
(Inches) 


Appr. 
Inside 
Bend 





Min. Mox. 


Min. Max. 


Diam. 


(in.) 


Est. Wot. 
(Lbs. Per 
100 Feet) 





-504 


8 


30.0 





622 642 


840 


10 


36.6 





15 


48.2 





1.066 





18 


87.7 








| 
} 

820 | 840 
ate 


1 


21 








116.5 











soda. 


flexible, liquid-tight conduit 


liquid-tight, tough 
polyviny! outer jacket 


spirally wound, inter- 
lockec’ zinc-plated 
steel strip 


copper conductor for 
positive ground 
wound in spaces be- 
tween convolutions 


i 
Cutaway shows construction 
details of Sealtite Type UA. 


Sealtite* flexible, liquid-tight conduit gives wiring 
maximum protection against oil, grease, water, dirt, 
chemicals, corrosive atmospheres and weather. Noth- 
ing gets through its tough, polyvinyl outer covering. 
It stands up under continuous flexing . 
bration, connects moving parts 

aligned outlets . . 


. - absorbs vi- 
connects mis- 
. prevents burn-outs. For long runs 
or short leads it’s easy to install . . . saves the time it 
would take you to cut, bend and fit rigid conduit. 


ELECTRICAL WHOLESALERS stock 
Sealtite in easy-to-handle coils. Buy 
it this way in long lengths . . . cut it 
on the job without waste. Your elec- 
trical wholesaler also stocks liquid- 
tight connectors. For more infor- 
mation write for Sealtite bulletins. 
Address The American Brass Com- 
pany, American Metal Hose Branch, 
Waterbury 20, Conn. 


*Trade Mark 
tPrt. App. For 


SEALTITE FLEXIBLE, LIQUID-TIGHT CONDUIT 


55162WE 


» ANACONDA. icouc 
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Use these BRYANT Quality AC Switches 
for Commercial and Industrial Installations 


These rugged Bryant AC Switches QUALITY FEATURES 


* Fine silver contacts to ensure 


long life 

Quiet operation — where mini- ‘ f : 

mum switch noise is desirable No. 4801 Line—available in 
: : Single Pole, Double Pole, 
oa Screw clamp terminals for easy Send ducany Tepe a 4082 
the capacity of existing switches — wiring — straight in from the Line << quatebld ta. Siete 
thus fewer switches are needed. back Pole, Double Pole and 3-way 
Large head terminal screws for 


: . tas Types. Both available with 
conventional side wiring Brown or Ivory Handles and 


Either wiring method accom- in Lock Types. 
* Capable to full rated capacity modates up to No. 10 solid or 
on Tungsten filament lamp loads stranded wire 
Fully enclosed in strong plastic 
* Motor Control—will safely han- housings — keeps out dust and 
dle up to 80% of switch rating dirt 


mean real dollars and cents savings 
because they can be used to full 
rated capacity on fluorescent (in- 
ductive) loads. This means twice 


OTHER APPLICATIONS 


Meet all specifications J-99948 
. 54 , . . , c N < N 
277 Volt rating permits use on P 


4-wire 480/277 volt networks Listed by Underwriters’ Laboratories, Inc. 


THE BRYANT ELECTRIC COMPANY 
BRIDGEPORT 2, CONNECTICUT - CHICAGO - LOS ANGELES 
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\ “When our main feeder 
“single-phased, we did not 


lose a motor — 
? FUSETRON 2:4, FUSES 


saved them” WY 


. 
» 


( 








“In October, 1952, we-had quite a demonstration 
on how Fusetron dual-element fuses can prevent motor 
burn outs. 





“Fusetron fuses that we were using to back up our 
motor protection began popping out all over the plant 
because our main feeder circuit had single-phased. 


“Before we could dump the whole plant by pulling 
the main switch, sixty-seven Fusetron fuses had opened. 


“We did not lose a single motor, however, and while 
it was some trouble to us to replace all the blown Fusetron 
fuses, we would rather do that than repair one burned 
out motor. 


“We are convinced that Fusetron fuses used to back 
up our other motor protection, give us a distinct advan- 
tage in saving time and money. 


Samuel 7. Cracg CHIEF ELECTRICAL ENGINEER 


JUDSON L. THOMSON MANUFACTURING CO. 
WALTHAM, MASSACHUSETTS 








FUSETRON dual-element FUSES DO MORE THAN PROTECT 
MOTORS AGAINST BURNOUT DUE TO SINGLE PHASING 


... They provide 10 Point Protection 


High interrupting capacity — pro- 6, Protect motors against burnout from 

tect against heaviest short-circuits. overloads. 
Have proven on tests to open safely on , 
circuits set to deliver in excess of 7, Give DOUBLE burnout protection 
100,000 amperes. to large motors — without extra 

cost, 

Protect against needless blows 

caused by excessive heating — lesser 8, Protect motors against burnout due 
resistance results in cooler operation. to single phasing. 


4, Protect against needless blows 9g, Make protection of small motors 
7 . . . 
caused by harmless overloads. simple and inexpensive. 


4, Provide thermal protection — for 10, Protect coils, transformers and 
e . . . . 

panels and switches against damage solenoids against burnout. 
from heating due to poor contact. 


Protect against waste of space and 
money — permit use of proper size 
switches and panels. 


AND FUSETRON FUSES REMAIN SAFE 


without maintenance and recalibration costs 


Once properly installed, Fusetron fuses require no costly 
inspection time or maintenance necessary on mechanically 
operated devices. 


Dust, fumes, corrosion or age cannot prevent a Fusetron 
fuse from opening safely. There are no hinges, pivots or 
contacts to stick or slow down the operation of the fuse on 
short-circuit. 


When a Fusetron fuse does open to’ protect, and after 
the fault has been corrected — the new Fusetron fuse you 
install has been calibrated at the factory by engineers — it is 
a fuse as safe and dependable as the one that blew. 


Blowing time charls and more information are available on 
Fusetron dual-element fuses. Write for bulletin FIS. 





FOR LOADS ABOVE 600 AND UP TO 
5,000 AMPS ... Use BUSS Hi-Cap Fuses 


On 600 volts or less, they have interrupting 
capacity sufficient to handle any fault current 
regardless of system growth. 


When coordinated with Fusetron fuses they 
will not open ahead of fuse nearest fault. 


— Write for bulletin HCS — 





Play Safe! install FUSETRON Fuses and BUSS 


Hi-Cap Fuses throughout entire Electrical System! TRUSTWORTHY NAMES IN 


ELECTRICAL PROTECTION 
BUSSMANN Mfg. Co. Division of McGraw Electric Co. 
University at Jefferson, ST. LOUIS 7, MO. 
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¢ WATERPROOF. Bermico’s water ab- 
sorption factor is extremely low— its 
insulation factor extremely high, even 
under toughest conditions. 


Zz ACID RESISTANT. Resistant to soil 
* acids and alkalies, Bermico Conduit is, 
itself, chemically inert. 


4 SMOOTH INSIDE BORE. Quick and 

~ easy cable “pull throughs”—without 
danger of abrasions—when you're 
using Bermico inspected conduit! 


4 UNIFORM. Four rigid factory inspec- 
¢ tions guarantee Bermico’s uniformity of 


dimensions, specifications and quality. 


io, NO SPLIT COUPLINGS. With Bermico’s 
specially designed couplings, you end 
the expense—the loss of time required 
to replace broken couplings. 

A STRONG. Bermico Conduit is engi- 
neered to take the shocks and stresses of 


transport ...the heavy loads imposed 
during installation. 


7 TIGHT. All joints are precision milled 
for light, speedy, installations. 


EASILY HANDLED. So light in weight 

, that one man can carry several 8-foot 
lengths at once—lay more per work- 
ing hour. 


Production facilities and schedules are geared to assure prompt shipments 


Distributed by 


WESTINGHOUSE ELECTRIC SUPPLY COMPANY 


UAITTY 


Offices in all leading cities 
For best cable protection, be sure to specify 


BERMICO FIBRE CONDUIT— A PRODUCT OF BROWN COMPANY bag 


” Mills—Berlin, N. H. 
For Competitive Prices—Call WESCO—for Quality Electrical Supplies and Service 
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54-18 


NORWALK, CONNECT. — TORONTO, CANADA + Factories: NEW YORK, CALIF., TORONTO * Export: PHILIPS EXPORT COMPANY 
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Four Steps That Mean 


Easier, Quicker, Safer Installation of 


CRESCENT 


ABC ARMORED CABLE 


FILE OR SAW INSERT INSULATING 
GUIDED BY CUTMARK AR Aeon 3 PuLt our PaPer BUSHING 


% NOTE CUTMARK on the fourth turn from right on armor of cable above. This cutmark (at 1/2” 
intervals) shows the location of a prefabricated breaking line inside the armor. Only a few strokes of a file 
or saw guided by the cutmark are required to cut through one outer ridge, and a bend by hand severs the 
armor. This results in a clean separation with no sharp edge—a safer, easier and faster job. The pre- 
fabricated breaking lines are so designed that thereis no reduction in tensile strength, bending quality, 
crushing resistance and electrical conductivity of armor. 

% NOTE BOND WIRE UNDER ARMOR which is in contact with the under side of each convolution. 
This provides permanently low armor resistance. It is furnished in sizes No. 14 and 12 AWG Cable. 

% GENUINE A B C CONSTRUCTION provides for easy insertion of the insulating bushing because 
the paper under the armor readily unwraps from under both ends providing space to insert the bushing. 

% ALL GLASS BRAIDS protect the rubber insulated conductors, and are flame, moisture and rot 
proof. The use of ALL GLASS braid results in a cable with smaller diameter and lighter weight, being 


easier to handle and install. 

7 CRESCENT 

9X WIRE & CABLE 
CRESCENT INSULATED WIRE & CABLE CO. 


TRENTON, N. J. 









“L66k Into” the latest complete data on 


) FUSES 


FOR EVERY PURPOSE 
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To help you solve confusing fuse problems, 
Economy Fuse & Mfg. Co. has just issued a convenient, 
pocket-size folder that tells you exactly the right fuse 
for practically any purpose. This handy folder illus- 
trates and describes all the tatest fuse developments 
and lists capacities, sizes, prices, etc. Electrical con- 
tractors, and commercial, industrial or domestic fuse 
users, can obtain copies from their electrical dealer or 
wholesaler. “For Fuse Economy Use Economy Fuses.” 
‘ 





Get your free copy of this new folder 


hin 
—_—_—_— 


The Fuse Ther Curtis te 
ny eS 
—— 
CARTRiID ; 
Ge ° 
Us 


SOLD THROUGH ELECTRICAL WHOLESALERS SINCE 1911 


ECONOMY FUSE & MFG. CO. 
2717 Greenview Ave. « Chicago 14, Illinois 


B-810 








Your Electrical Wholesaler 
has ECON Dual-Element 
Cartridge Fuses in stock. 
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A hundred or more products. From a mellow door chime 
to a powerful factory signal. From a tiny 50¢ entrance 
push button to a system of 2,747 clocks in the Pentagon. 


Over a hundred different products. With one thing in 
common. 


Edwards. The name Edwards. 


It means the products you buy—and sell—are well made. 
Finely engineered. Carefully tested. 


Made with you in mind. To install easily. To give long, 
trouble-free service ...eliminate costly call backs, cus- 
tomer’s complaints. 


Push buttons, bells, buzzers for the home? Industrial bells, 
horns, transformers? Hospital, school, office, institutional 
equipment or systems? Doesn't matter what—if it’s sig- 
nalling, you can depend on Edwards. 


_— 


‘orld’s Most Reliable Time, Communication and Protection 
Products For Schools, Hospitals, Industry and Homes. 











for maximum 
CONVENIENCE 
SAFETY and 
FLEXIBILITY 


with... 


FEEDRAIL 


TROLLEY BUSWAYS 


With its steel enclosed power buses and free moving trolleys, FEEDRAIL 
gives you mobile electric power outlets anywhere along its length. 


Superior to ordinary wiring methods, it provides a dependable power 
source for both stationary and moving equipment. Thus its uses in industry 
are myriad — from powering hoists and cranes to supplying current for port- 
able electric tools; from the electrification of moving test lines to providing 
the power and control circuits on machine tools. 

Surprisingly quick and easy to install, FEEDRAIL can be readily extended, 
modified or relocated. Its unit construction permits you to make a complete 
installation in a new or a going plant, or to modernize an individual pro- 
duction area at a time. 


GET THE INTERESTING DETAILS— 
Write today for the descriptive bulletin. Address Dept. C-11. 


There’s a FEEDRAIL SYSTEM for every need 
FEEDRAIL “60” 
For budget —— light tonnage cranes, 
small ae lighting, business 
machines, cutting and sewing equipment. 
Continuous current “ae 60 amperes. 
FEEDRAIL “100” 
For cranes and hoists, portable tools, pro- 
duction and test lines, machine air- 
port hanger doors. Continuous current 
rating — 100 amperes. 


- 





Ligcomes olde 


SEC RAILS | FEEDRAIL CORPORATION 


Subsidiory of Russell & Stoll Company. Inc 
125 BARCLAY STREET - NEW YORK 7, N. Y. 
SPECIALLY QUALIFIED REPRESENTATIVES th PRINCIPAL CITIES 











easy portability ... 
extra versatility ... 


extra power...15 tons! 


Here's the kind of real portability you've been 

looking for in a bender for 44” to 2” conduit. New 

GreENLEE No. 880 Hydraulic Bender of advanced type 
construction is unusually Jightweight, yet extra 

rugged, fast, powerful. Easily carried by one man... 

easily operated by hand, or can be used with a power pump 
for fast production jobs. Makes complete 90° bends 

with one ram stroke. Quickly pays for itself in 

time and materials saved. Get complete details 

from your electrical distributor. 


felelS Bie) Ba ft las) 14, | 


Knockout Punches and 


Hydraulic Punch Driver 


Quick, casy way to make knockout enlargements 
for 44" to 4” conduit. Simply insert GREENLEE 
Knockout Punch in knockout or small drilled hole, 
then turn with an ordinary wrench. For an even 
faster, practically effortless operation, drive Punc’ 


wich powerful, portable GREENLEE Hydraulic Hand Benders for Tubing 


Driver shown below. Swiftly produce accurate small-radius bends (up to 


180°) in conduit, pipe, and tubing. No flattening 
or kinks. GREENLEE Hand Benders are especially 
designed to form neat bends to fit sharp corners, 
nooks, and other close quarters. Eliminates need 
for many manufactured bends and fittings. Various 
sizes and modcls handy companion tools to 
GREENLEE Hydraulic Benders for quickly “cus- 
tom making’’ your owa complete conduit installa- 
tions right om the job. 
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Boring Tools For quickly making clean, 
smooth openings for conduit and wiring. The 
GREENLEE line includes Electricians’ Auger Bits 
and Electric-Drill Bits, Bell Hangers’ Drills, Exe 
Pansive Bits, and Bit Extensions. 


Cable Puller : asy-operating, compact 
unit for 7,500-pound pull. Fastens directly to con 
duit for pulling in line with conduit . . . no loosened 
hangers. Attachment available for concealed cone 
duit work. 
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REEL GIVES BIG GRIP 
.. . NO SLIPPING 


Other IDEAL Fish Tapes 


Flat tape (without reel) 
50 to 200 foot lengths 


Coil Flex — spring type 
Nylon Covered 


Round — for easier pulling in 
small conduit 


ECTRICIANS TOOLS 


THE TOOLS 


Fectncigs 
ask for! 


FISH TAPE 
REEL and 
PULLER 


THE 3-IN-1 

TOOL THAT 
SPEEDS ‘‘FISHING”’ 
PROTECTS TAPE 
AND HANDS ... 


Here’s a combination tool 
that “saves your back” and 
cuts fishing time up to 50%. 
Reel lets you pull full force 
without bending or kinking 
tape—protects hands—does 
away with special pliers, pull- 
ers or bare hand pulling. 
Tape is reeled in and pulled 
through conduit in one operation. It is 
always under control — either on the 
reel or in the conduit. No kinked or 
snarled tape to waste time—no loose 
tape to spring into machinery or 
“hot” lines. 

Tape is finest grade, flat spring steel, 
oil tempered for maximum strength 
and flexibility. Steel is enameled to 
prevent rusting. No sharp edges to cut 
hands. Five sizes in tape lengths of 
50 to 200 feet. 


IDEAL makes a complete line of wiring tools — 


to help you do any wiring job faster, easier, safer. 


JDEAL) iDEAL INDUSTRIES, Inc. 


t5T7 PARK AVEN 


WESCO °§: 


UE, SYCAMORE, ILLINOIS 





































THESE IDEAL TOOLS 
Pay Off in FASTER WIRING 


—, 

7DEAL) WIRE LUBE 

lubricates Wires for Faster, Easier Pulling . . . 
Protects Insulation. 

Dries to fine powder; also makes it easy to re- 
move wire from conduit or add wires. Non- 
corrosive, non-combustible, harmless. For use on 
rubber, lead or plastic covered wire cable (not 
for use on asbestos covered.) In quart to 5- 
gallon containers. 


(DEAL) VOLTAGE 
TESTER 


Super Safe — Double 
Protection — Can’t Fail 
to Detect Voltage 


Has both a solenoid, cali- 
brated indicator and a 
neon test lamp — each 
independent of the other. 
No chance of failure to 
detect voltage. New, 
handy center mount for 
the prod keeps indicator 
and test lamp always in 
line of vision. Tests 110 
to 550 volts AC—110 to 
600 volts DC. 
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(DEAL) ""E-Z" STRIPPERS 


Patented, No. 2,179,581 

Durable, All-Steel Construction 

— Fast — Easy to Use 

Automatic lock prevents snap back and crush- 
ing of stranded wire. Positively will not score 
or damage wire. Eight sizes for practically all 
wire gauges, also TV downlead and most non- 
metallic sheathed cable. 





Toe? INDUSTRIAL "TEST-GLO” 


Safe, Easy-to-Use Test Light for Electrical Cir- 
cuits, Sparkplugs, Motors, Fuses, Etc. 


Highest quality resistors between test-prod and 
lead reduce voltage reaching the leads to harm- 
less level. Safety rings prevent accidental con- 
tact with prods. Long handles. Enclosed neon 
test lamp always in line of vision. Glows on 80 
to 600 V. AC or DC. Leads are 24” long. 





(@orAD. DELUXE CABLE RIPPER 


A Real Mechanic's 

Tool — Lasts for Years 
Rips outer sheath from non-metallic cable up 
to V2" O.D. Easier and faster—wire goes into 
cradle from. side, no threading into cutters. Re- 
placeable steel cutting blade is adjustable for 
various size cables. Frame is of aluminum, 


Lok 
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PROPELLER FANS 


Install and forget... that’s all there is to it. 
Here’s the one fan that is precision built for 
trouble-free performance... and complete cus- 
tomer satisfaction. 


Check these 7 reasons why... before you buy. 
¢ ILG’s exclusive Self-Cooled Motor 
never “gums-up” because whenever the 
fan is operating, cool, clean air is drawn 
in from the outside. This cool air is cir- 
culated through the motor, then ex- 
hausted at the front of the motor. The 
motor stays clean, cools itself ...and 
lasts longer. 
Rugged cast frame keeps working parts 
aligned for decades. 
No belts to stretch, wear out, need re- 
placing. 
No pulleys to waste power, get out of 
alignment. 
Double-sealed, permanently lubricated, 
ball bearing motor. 
Patented ILG fan blades deliver more 
air quietly, with greater efficiency. 
“One-Name-Plate”’ Guarantee covers 
both motor and fan as a single unit. 


Customer satisfaction? You can always be sure 
when it’s ILG ventilating equipment. Quality 
known and trusted the world over—since 1906. 


ILG ELECTRIC VENTILATING CO. 
2850 N. Pulaski Road, Chicago 41, Illinois 
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iLG 
Unit Heaters 


The complete line 
—steam, hot water, 
gas or electric— 
with capacities 
ranging from 
18,600 BTU to 
286,000 BTU. 


kG 
Centrifugal Fans 


Designed for a wide 
variety of pressure 
and volume re 
quirements —certi 
fied capacities 
ranging from 374 
to 116,400CFM. 


You want satisfied customers! 
i 
Pan. 


iLG 
Power Roof 
Ventilators 


Long-lasting, quiet, 
easy to install, leak 
proof—provide ef- 
ficient ventilation 
independent of 
wind and weather. 
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IS AVAILABLE EXCLUSIVELY a. & 2 & 
AT YOUR LOCAL WESTINGHOUSE |6 = | |& 
5 ELECTRIC SUPPLY CO. = 2 ss = 























JOSLYN MFG. AND SUPPLY CO. 
Executive Home Offices: 20 North Wacker Drive Angle 
CHICAGO 6, ILLINOIS 
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J931 3 Bolt, 6” Guy Clamp 









JO341 Crossarm Clevise 








Tubase Guy Clip 


Wy 
+5 4 ‘ 0 t LY i Mfg. and Supply Co. 

Pore Ne 20 North Wacker Drive, Chicago 6, Ill. 
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TIME SWITCHES 


OUTSTANDING FEATURES 


Faster installation 
Press one lever to remove entire mechanism. 
Convenient knockouts, mounting holes. 
31 cubic inches of wiring and working room. 


E-Z See dial reads easily, sets in a second. 


Better Performance 
Snap-action, heavy duty contacts for minimum arcing pitting. 


Precision parts . . . accurate performance. 


Longer Life 


Powered by famous Intermatic heavy duty industrial type 
timing motor. 


Approved by Underwriters’ Laboratories. 


to the versatile INTERMATIC family 


New outdoor 
Rain-tight Case 
i 
COVER UP Practically all Intermatic 
time switches are now 
available in a completely 
rain-tight case. Made of heavy duty, welded 
steel construction with top-hinged doors, this 


case is UL approved for all outdoor installations. 
COVER CLOSED 








VERY 
TIMING NEED 


® For Standard ON-OFF Cperations—Series TS60. 


Single pole, double pole, single throw, double 
throw, and portable plug-in models... 1 to 12 
on-off operations a day .. . timings from 1 to 23 
hours . . . manual control automatic reset 
heavy duty ... rated 35 amperes. 


For Skipping Operation on Selected Days — 

Series TS66. “Skipper.” Skips automatic opera- 

tion on weekends, holidays or any selected days 
. available in complete line .. . 1 to 12 on-off 

operations a day .. . timings from 1 to 23 hours 
. rated 35 amperes. 


For ON-OFF Cycles from 5 to 60 minutes — 
Series T670. Up to 14 on-off cycles a day ... 
each cycle independently adjustable from 5 to 
60 minutes... use as single pole normally open 
or normally closed contacts, or single pole, 
double throw .. . 35 amperes. 


For Automatic Control of Room Air Condi- 
tioners—Series P690. Portable, plug-in .. . 1 to 
1l operations a day ... timings from 1 to 23 
hours . . . Model P691 has adapter for male plug 
which permits use on either single phase 2 wire 
system or single phase 2 wire system with 
grounding wire. For air conditioners up to 1 
horsepower. 


For Poultry House Lighting—Model TS60SP. 
Single pole, single throw for morning or all 
night lighting . .. Model TS60PS dimmer switch 
model for morning and evening or evening only 
lighting. Also available for portable plug-in use. 


For up to 96 ON-OFF operations a day—Series 
T960. “Supervisor."’ Timings from 15 minutes to 
24 hours in 15 minute increments, made possible 
by 96 trippers, not removable from dial. For 
periodic operations of pumps, poultry feeders, 
heating systems, air conditioners, fans, etc. Use 
as single pole, single throw, normally open or 
normally closed contacts, or single pole, double 
throw. Rated 20 amperes. With or without 
“SKIPPER” feature. Also portable models. 


APPLIANCE TIMERS 


Combination CLOCK TIMER. Combination 


electric clock and signal — electric clock and appliance 


time switc turns appli- . 

ances and lights on and off “ ‘er ‘ aes 

automatically . . . controls i ‘ e ie 
lights, radios, fans, defrosts t sounds at end of time period ings from 15 minutes to 51/2 
refrigerators, etc. x ~ until shut off manually “ 


timer 


minute to 4 hours 


TIME-ALL. Portable, plug-in ag TIME-MINDER. 
= ‘| 
yi 


spruce green case. 


timings from 1 timer controls roasters, 
. . buzzer tape recorders, etc. . tim- 


hours . . . cord set and recep- 
tacle . . . spruce green case. 


Write for Catalog 115B 


Mf'd by INTERNATIONAL REGISTER CO., 2624 West Washington Bivd. 
Chicago 12, Illinois 
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iS Costly !.. But how cana 
Kaiser Aluminum Distributor 7 
change that ? a) 
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Sure, our inventory \==* 





We can help perhaps 
more than you think. 
Heres how... 
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Its our job +o keep well stocked 
with virtually every aluminum 
Conductor item on your list. 
No reason why yeu should 










for you +o 
deliver. 





We guarantee delivery 





as your schedule calls 


for it ! WEA = Sy 


ae 














should | 5) f 
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Once you do, you'll never 
again put up with the 
costs of maintaining 
a large inventory. 





























Twny not let Westinghouse Electric 
Supply Co. help solve your inventory 
problem? They carry the aluminum 





Kaiser Aluminum is proud to have WESCO 
as a major supplier of Kaiser Aluminum 


conducior in a wide variety of forms. 


Conductors you need in 
a wide range of sizes 
and constructions. A 
J phone call will bring 
friendly, personal 
attention on any 
> size order. 








%< Kaiser Aluminum 








WEATHERPROOF DUPLEX QUADRUPLEX TRIPLEX ACSR ARMORED BUILDING 
ALL-ALUMINUM SERVICE WIRE 
NEOPRENE + POLYETHYLENE + “"TWO-SHOT” OR AAAC DROP 


SOLID OR STRANDED AAC 
ACSR OR AAAC (‘ALL ALUMINUM ALLOY CONDUCTOR 








SERVICE BUS CONDUCTOR 
ENTRANCE 
CABLE RECTANGULAR + TUBULAR + SOLID 
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Be on the SAFE side... 





...insist on EVEREADY 


BRAND 


You can count on dependable “Eveready” brand flashlights 
and batteries for long life, economy, safety, every time! 


HEAVY-DUTY TYPES 


Features of these new “‘Eveready”’ 
Industrial-Type Flashlights: 

e Rugged insulated case (Ethyl Cellulose) will not shatter, 
crack or dent. 

e Capable of standing severe abuse over a wide range 
of temperatures. 

e Withstands deterioration from water, oils, greases, gasoline, 
alcohols and acids. 





e Hand-replaceable insulated slide switch. | 
@ Unbreakable safety-glow lens-guard protects lens from abuse | 

and gives red safety-warning light. | 
e Streamlined to slip in and out of pocket without snagging. | 
e Ring hanger and sure-grip case. 


@ SPECIAL SAFETY 
FEATURES © EXTRA 
LAMP IN BOTTOM CAP 
Approved by the 
U.S. Bureau of 
Mines and listed 
by Underwriters 
Laboratories, Inc. 


SAFETY TYPES 


“Vener 4 


No.1050 


EVEREADY 





FUSHLIGHT BATTER 
FOR inpusTRIAL 
USES 


Wit nor SWELL. | 


Mey 164 
OR Jam in FLASHE 
\ 

“iia! — 


“Eveready” No. 1050 
industrial Flashlight 
Battery 


Delivers twice the usable 
white light of any previous 
“Eveready” flashlight bat- 
tery. Specially designed for 
heavy-duty use. 





EVEREADY 


= Cas 
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TAKPROOF BATTER 


“Eveready”’ 
No. 950 Battery 


This leakproof battery gives 
you the ideal balance of long 
shelf-life and service-life for 
all applications, except ex- 
treme heavy-duty uses where 
the “‘Eveready’’ No. 1050 
battery is recommended. 








“Eveready” and "Nine Lives" with the Cat Symbol are registered trade-marks of Union Carbide and Carbon Corporation 





NATIONAL CARBON COMPANY =: A Division of Union Carbide and Carbon Corporation + 30 East 42nd Street, New York 17,N. Y. 
Sales Offices: Atlanta, Chicago, Dallas, Kansas City, Los Angeles, New York, Pittsburgh, San Francisco. Ix Canada: Union Carbide Canada Limited, Toronto 
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It’s the Sherardizing process that fortifies Sherarduct 
. a dry galvanizing process that actually alloys 
corrosion-resistant zinc to the steel wall. This is 
galvanizing at its best! 
; Be es : 2. THREAD PROTECTION ... coupling threads and surfaces 
Sherardizing provides 100 percent uniform zinc pro- are fully zinc protected . . . Sherarduct coupling permits 


tection over all surfaces including the hills and valleys butting of conduit within the coupling. 
of every thread. This is Sherarduct . .. galvanized 
conduit at its best! 


Finally, NE’s baked-on Shera-enamel seals the zinc 
against acids and other corrosive elements. Sherarduct 
Conduit provides lifetime protection for all wiring. 


Insist on National Electric Sherarduct 3 : , , 
+ Works easily ... Fishes easily... 
Bends without ficking. 


EVERYTHING IN WIRING POINTS TO 


National Electric Products. b 


PITTSBURGH, PA. 
3 PLANTS 10 WAREHOUSES) * 36 SALES OFFICES 
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Bsa Until recently, a large steel fabricator was 
plagued with costly failures on control cable 
to the carriage of a 45’ planer. Ordinary Type 
SO cable was unable to withstand the great 
bending fatigue of constant winding and un- 
winding on a small take-up reel as the car- 
riage moved back and forth an average of 45 
times an hour for 90 hours per week. Cables 
had to be replaced about every six weeks. 


Hazard engineers solved this problem with 
a special SO Hazacord construction. Com- 
bined with Hazacord’s normal high standards 
of quality, this construction completely elimi- 
nated the fabricator’s problem. The special 
SO Hazacord has now been in service 
since April 1953—and is still giving ex- 
cellent service. 


This successful installation is just one ex- 


ample of Hazard’s ability to design Hazacord 
constructions for difficult installations. When- 


s the serv 
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ice life 


Sol al and still setting records 
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ever you have problems involving a portable 
power supply, Hazard can help you eliminate 
costly down-time and power failures. Why not 
contact your Hazard representative today ? 
Hazard Insulated Wire Works, Division of 
The Okonite Company, Passaic, N. J. 


HAZACORD 
ol Lied 


portable cables 











une O.Z.FITTING DOES THE WORK OF 
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For Tee or 
Parallel Taps! 


| 82 connector 
sizes needed on 
this job! 


ig gy Size is plenty 


a with this XTP! 
@ & (we 


One typical XTP connector replaces up to 32 different parallel or 
tee connectors because each XTP accommodates a wide range of 
wire sizes. All told, the XTP line of but 25 connectors will receive 
over 400-wire size combinations! 

For either tee or parallel taps, just snap special hinged clamp over 
main and tighten the connector permanently in place—positive con- 
tact is assured. When you're ready to connect the tap, simply insert 
wire in tap end of connector. A wrench-turn or two, the job’s done! 


25 CONNECTOR SIZES do practically all tap jobs. 
@ Accommodate over 400 combinations of wire sizes 
@ Fit wire from #8 to 1,000,000 CM 


HINGED CONSTRUCTION for quick installation. 


SPRING STEEL LOCK WASHERS (tin plated) maintain pressure. ’ XTP as a 
@ Hold resiliency—assure permanent connection it 


PRESSURE PLATES designed for maximum contact and grip. 
@ Serrated for firm grip 
@ Can not rotate during installation 


HIGH STRENGTH, HIGH CONDUCTIVITY. 
@ High conductivity copper alloy for body 
@ Extra strength copper alloy for pressure plates and 
hinged parts High-strength Bakelite insulat- 


‘ 7 ing covers for XTP fittings. They’re i & 
Get these combination fittings from your wholesaler now...and put an Compact, install with stain- 4 


end to bulky assortments of tap connectors. less spring clips, no taping. if They’re 0. Z. 


=o 
CAST IRON BOXES 
Af ; ELECTRICAL MANUFACTURING CO.. INC. CaeLe TEmmiiaven 
POWER CONNECTORS 
@) JQ 262 BOND STREET - BROOKLYN 17, WY. SOLDERLESS CONNECTORS 
GROUNDING DEVICES 


San Francisco Plant: 749 Bryant Strect, GArficid 1-7846 CONDUIT FITTINGS 
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Oliver Bolts have time-saving, waste-eliminating 
Speed Points for ease in assembly and salvage. 
“Thimbleye”’ and Eye Bolts are drop forged for 
maximum strength. 


Double Arming Bolts and Double Arming Eye 
Bolts are threaded full length for maximum ad- 
justment when tying together two crossarms. 








Oliver Carriage and Machine Bolts are made in 
all standard sizes. Square nuts, rolled thread. 


Oliver Guy Clamps are made in light and heavy 
types with maximum clamping surfaces and gen 
erous space for wrench clearance. 


Oliver Bracing Materials include vertical, 
agonal, alley-arm and crossarm braces. 


Oliver Guy Hooks, made from half-oval steel 


bars, afford maximum protection of guy wire. 


Underground Cable 
Racks are made in 
sizes to readily pro- 
vide for a wide va- 
riety of lengths and 
support oarrange- 
ments. Hooks have 
well rounded cor- 
ners and broad 


bearing surfaces. 
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‘Piymours 
Piasric ELical TAPE 


FOR FINEST OF PLASTIC TAPES 


For the neatest job, for the biggest savings in time and 
money, Plymouth Plastic Electrical Tape is your best buy 
every time! 


MORE PROTECTIVE: Seven solid mils of high 
dielectric vinyl provide 16% more dielectric and 
mechanical protection. 


MORE PRACTICAL: It saves space and gives 


more effective protection. 


MORE ECONOMICAL: Greater flexibility and 

stretch make each roll go farther. Does the work Wa 
of both rubber and friction tape, saving time ae Véh 
and money. , 


Packed individually — one 66-ft. roll, %” wide in single 
pocket size metal can or the convenient 5-pack container 
with five 30-ft. rolls %4” wide. 


PLYMOUTH RUBBER COMPANY, INC. 


Established in 1896 
CANTON, MASSACHUSETTS 
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.get your PENN- UNION Fittings 


SAME DAY 


from your nearest — 


Wesco Distributor 


GROUND 


SPLIT BOLT 


Ga 


STRAIGHT 


SERVICE 


The most popular Penn- 
Union fittings, shown here, 
are carried in stock by 
Wesco Distributors. 


And— you can order any 
Penn-Union fitting with com- 
plete confidence, sure that it 
is dependable mechanically 
and electrically. 

Users have found that the 
Penn-Union mark on a con- 
nector is their best guarantee 
of unfailing service. 

The few Penn-Union fit- 
tings shown here can only 
suggest the wide variety. 
Ask your nearest Wesco Dis- 
tributor for the new Penn- 
Union Catalog. 


PENN-UNION 
ELECTRIC CORPORATION 
ERIE, PA. 


PENN-UNION 











PORCELAIN PRODUCTS 
HIGH VOLTAGE DIVISION PLANT 
PARKERSBURG, WEST VIRGINIA 


Porcelain Products 
Mew Improved Production factlities 


Transmission and Distribution Insulators 
and Fittings 


No.66200-6'’-10,000 Ib. 
M & E—dated, performance 
tested distribution strain in- 


sulators. Quality controlled. 


No. 6198N distribution pintype. Type 
“N" glaze eliminates radio and tele- 
vision interference developing at the 
° vailable on all pintypes, 

new Ranias wire grooves. 





A RUGGED Work-horse INCOMPARABLE 
ON DEAD-ENDS ' 


TYPE ““N”’ GLAZE 


Transmission and distribution 
fittings. 


Guy Strain Wet Process 
insulators Spools 











10” diameter 
suspension insulators, 


Porcelain Products, Ine. 


PARKERSBURG, W. VA. 








For your protection... 


REPUBLIC ELECTRUNITE E.M.T.andRIGID 


meet all these standard 





ARCHITECT’S ELECTRICAL SPECIFICATIONS 
may be written to include ELECTRUNITE 
E.M.T. by adding the following: 


“Electrical conductors may be enclosed in Republic 
ELECTRUNITE E.M.T. or equal as provided in the 
National Electrical Code. Electrical Metallic Tubing shall 
be steel, electrically welded, galvanized and produced 
in accordance with Underwriters’ Laboratories’ Stand- 
ards and so labeled. For U. S. Government jobs, use 
Federal Specification WW-T-806, latest revision. 


“Couplings and box connectors shall be rain and con- 
crete tight, Underwriters’ Approved, and so listed.” 











You're safe ... and you’re sure . . . when you specify 
and buy genuine Republic ELECTRUNITE Electrical 
Metallic Tubing—the original lightweight rigid steel 
raceway. 

Republic ELECTRUNITE is produced in accordance 
with standards of Underwriters’ Laboratories, Inc., and 
is so labeled. Itis furnished in accordance with American 
Standards Association Specifications. It meets Federal 


Specifications, and is approved by the National Electrical 





“INCH-MARKED’"” FULL-LENGTH “GUIDE-LINE” 


EXTREME CORROSIVE CONDITIONS ? 


KNURLED INSIDE SURFACE NO THREADS TO CUT 


Republic Rigid Threaded 


Specify Republic’ Dekoron-Coated” 


Conduit Meets Standard “Specs” 
E.M.T. or Rigid Steel Conduit 


¥ 


Both types—GALVITE and ENAMELITE—are made 
from soft, ductile steel and produced by the continuous 
weld process. Both are thoroughly tested and inspected 
—including inspection by Underwriters’ Laboratories, 
Inc. Republic Rigid Conduit meets Underwriters’ Labora- 
tories, Inc. Standards, American Standard Specifications, 
and Federal Specifications, WW-C-581 for GALVITE, 


Both types are coated with corrosion-resistant poly- 
ethylene .020” thick. Properly installed, ““Dekoron-Coat- 
ed” E.M.T. and Rigid Steel Conduit give continuous cor- 
rosion-free protection from outlet to outlet. 


ELECTRUNITE “DEKORON-COATED” E. M.T. is 
easy to install, requires no special techniques, no special 
tools, no special fittings. It offers all the installation ad- 
vantages and built-in qualities of ELECTRUNITE E.M.T. 
plus remarkable corrosion resistance. 


REPUBLIC "DEKORON-COATED” GALVITE RIGID 
STEEL CONDUIT is available for corrosion- resistant 
installations where conditions or code requirements 
necessitate the use of heavy wail conduit. Galvite is hot 
dip galvanized inside and out, with baked-on lacquer for 
further protection before the Dekoron coating is applied. 
Sizes 4%" to 6” inclusive. 


WW-C-571 for ENAMELITE. 


Republic Rigid Threaded Conduit offers a high degree 
of uniformity; extraordinarily high ductility; absolute 
freedom from “burnt” or hard spots; clean, sharp, free- 
running threads; sound, smooth, strong welds; galvaniz- 
ing which will not peel or flake under normal bending. 


GALVITE (Blue Label) is hot _— galvanized inside 
and out and has a special coat of baked-on lacquer inside 
and out for further corrosion resistance and long life. 


ENAMELITE (Red Label) is protected inside and out 
with a heavy baked-on coating of tough, wear-resistant 
enamel which is resistant to acid types of moderately 
corrosive action. 








STEEL CONDUIT 


specifications... 





Code for concealed, open and concrete construction, 

You get certified protection. Where written certifica- 
tion is required, Republic Steel will furnish a notarized 
statement that Republic ELECTRUNITE E.M.T. is pro- 
duced to and meets any of these specifications. That's 
important on government jobs. 

When you buy, insist on Republic ELECTRUNITE 
E.M.T.—the E.M.T. that meets all standard specifica- 


tions. Every foot is sold through electrical distributors. 
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LIGHTWEIGHT GALVANIZED APPROVED 





ELECTRUNITE E.M.T. 
Dimensions and Weights 

















Nominal Nominal Mini 
Trade Outside Inside Wall Weight per Feet 
Size Diameter | Diameter | Thickness 100 Feet per 
(Inches) (Inches) (Inches) | (Inches) (Pounds) Bundle 

% | 0.577 0.493 .042 23 200 

t* % 0.706 0.622 | .042 28.5 100 
* % 0.922 0.824 l .049 43.5 100 
t*1 1.163 1.049 -057 64 100 
t*1% 1.510 1.380 | -065 95 50 
1” 1.740 1.610 .065 110 50 

2 2.197 2.067 -065 140 30 

















* Furnished with knurled inside finish. 
tT “INCH-MARKED” and “GUIDE-LINED” 
All sizes furnished in 10-foot tengths. 





Applicable Tolerances—Length; + % inch. 





REPUBLIC STEEL CORPORATION 
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Look beneath the braids of different 
kinds of N.E.C. Type AVA wire or cable. 
For the longer life that means real economy, 
look for the seamless, felted asbestos walls 
of Rockbestos A.V.C. Type AVA. 

Each asbestos wall in Rockbestos A.V.C. 
is a dense, non-porous, permanently heat- 
resistant wall... a homogeneous “seamless 
tube” made of long, silky asbestos fibers 
felted to form a continuous wall under and 





A 
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ROCKBESTOS eatinics CORP. 


NEW HAVEN 4, CONNECTICUT 


NEW YORK ¢ CLEVELAND «+ DETROIT * CHICAGO «+ PITTSBURGH «+ ST.LOUIS * LOS ANGELES * NEW ORLEANS ¢ OAKLAND, CALIFORNIA ¢ 


seamless, impregnated asbestos walls 






then the impregnated asbestos is 
compressed to a dense, homo- 
geneous wall that ensures long 
cable life. 


Heavy, felted asbestos walls are 
applied over and under the var- 
nished cambric tapes .. . then 
thoroughly impregnated ... 









over the varnished cambric. Heat dissipa- 
tion is uniform. Dielectric strength is high 
and stays high. The seamless construction 
gives added strength against bending 
stresses. 

Get the complete story on the construc- 
tion and test specifications of Rockbestos 
A.V.C. Type AVA in the new booklet: 
“Specification RSS-88". Write for your 
copy now. 





STOCKED COAST TO COAST 
Standard Rockbestos A.V.C. con- 
struction (N.E.C. types AVA, AVB, 
etc.) are available for immediate 
shipment. Call or write nearest 
branch office. 

















a complete line to choose from. 


Whatever your Time Switch requirements .. there's 
 @ SANGAMO model to answer your needs! 


























Whether you need a high-quality, heavy duty time switch, a 
rugged, low-priced one, or a handsome, compact miniature 
time switch—Sangamo has a complete line of time switches 
for you to choose from. 


Sangamo Heavy Duty Time Switch—Available with synchro- 
nous motor—or combined with an Automatic Carryover which assures 
continued operation for up to 10 hours in the event of a power failure. 
Or you can get it with an Astronomic Dial which controls the switching 
schedule in accordance with sunrise ‘and sunset and also compensates 
for progressive changes in the seasons. 


Unfailing on-off control...can take rough handling ...doesn't need 
constant attention... 450 r. p. m., low-speed, maintenance-free, hyster- 
esis motor...long-life silver contacts and bronze bearings at the 
points of greatest wear. 


“Precision in Miniature” 
Type SR 


Compact... single-throw . 
single-pole...15 amperes rating 

. attractive ...adaptable to 
switchbox mounting. 


Interval-Type Timers 


Ideal for attic, window and 


Rated at 30 amperes... install it and forget it...same ventilating fans, unit heaters 


low-speed motor as the heavy duty model... silver and air conditioning control... 
contacts... bronze bearings... easy to install... anyone Type T for wired-in construc- 
can operate it... wiring room in one-half the case... tion... Type TJ for portable 
V2" to %" multiple knockouts. convenience. 


ST54-5 








Only Sangamo Time Switches Have Famous Sangamo Quality... Give Famous Sangamo Performance! 


aD 


SANGAMO ELECTRIC COMPANY 


SPRINGFIELD. ILLINOIS 
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cn FITTINGS FOR BETTER WIRING 


For engineering data, just write to 
The Thomas & Betts Co. at the address below. 


Lda 
LOOK FOR THIS SIGN— GOMDGa IT’S THE MARK OF AN AUTHORIZED T & B DISTRIBUTOR 


The complete line of T & B fittings for conductors and raceways is sold only by 
recognized electrical wholesalers. It’s our way of assuring you the service and 
savings of a friendly local source. Cail him for all your electrical needs. T46 


THE THOMAS & BETTS CO. 


INCORPORATED 
34 Butler Street * Elizabeth 1, New Jersey 
Thomas & Betts Ltd., Montreal, P.Q., Canada 
MANUFACTURERS OF FINE ELECTRICAL FITTINGS SINCE 1898 





You can’t beat SPANGLEAM HMT for bending! 


You have to see it in action to believe 
the workout that spANGLEAM EMT 
samples get from Spanc’s quality- 


control inspection crew! 

A length pulled from each lot of 
sPANGLEAM is bent like a pretzel to 
assure you that the continuous weld 
and the spANGLEAM finish will stand 
up under the severest bends you would 
ever need on any installation. 

Then, just to make sure, the thin- 
wall conduit is bent double, twisted 
and practically destroyed to see how 
long the weld and the finish will last 


under this abuse. Any premature 





breakdown of the finish or weld means 
the whole lot is discarded . . . a rare 
occurrence at SPANG! 

SPANG’S inspection team is on your 
side, representing you in the mill to be 
sure you get a top-quality product 
every time. That’s why the sPANGLEAM 
EMT you use on the job is so easy to 
work with. Quality-control 
manufacturing processes 
produce uniform wall thick- 
nesses .. . the weld is strong, 
smooth and uniform... the 
finish does not crack, chip, 
blister or peel, 


CLL i 
CONDUIT 


You'll find the same care practiced 
on Spanc HD and Spanc Black, too. 
So, buy top-quality conduit . . . buy 
SPANG for easier, faster, better installa- 
tions. Your local Spance Distributor 
carries the complete SpANG line. See 
him for top-quality Spanc Conduit. He 
will give you top-quality service, too. 


SPANG-CHALFANT 


Division of The National Supply Company 
GENERAL SALES OFFICE 
TWO GATEWAY CENTER, PITTSBURGH, PA 
District Offices and Sales Representatives 
in Principal Cities 











AUDIBLE SIGNAL 
EFFICIENCY 


YOU CAN. ACTUALLY 


oe! 


n Pe 





SAFER, EASIER TO 
INSTALL AND CHANGE 


One adapter plate fits horns, 
buzzers, bells or chimes. . . 
makes installation easy .. . 
when noise levels demand a 
new type signal. Safety too 
.. Uni-Pact signals are built 
with electrically dead front 
adapter plate... Wire to Back of 

NO EXPOSED TERMINALS Dead Front Adapter Plate 








LOUD ENOUGH FOR 
EVERY INSTALLATION 


There’s an inierchangeable Uni-Pact 
bell, buzzer, horn or chime for every 
Fits Standard Outlet Box Secure Adapter Plate j location regardless of noise levels. 

Wiremold or Condulet ' ~ to Box or Fitting The Uni-Pact is an example of the 

advanced design features found in 
every Faraday product. See for your- 
self, whether you are interested in 
signals or a system for hospitals, 
schools, commercial or industrial 
applications. 

When you build or modernize . . . 
install a signal system that offers 
everything . . . a system that has 
been designed, engineered and 
manufactured entirely by Faraday. 
Write for descriptive literature. 











Plug Uni-Pact Signal Tighten 
Into Adapter Plate Fastenings 


Spent fanaday /ne. 


DRIAN, MICH. 








Sperti Faraday of Canada, Ltd., Montreal, Quebec 


BUILDERS OF BETTER SIGNALS AND SYSTEMS...SINCE 1875 











STEEL CITY eEcLeEcTRIC COMPANY, pittssuRGH 33, PA. 
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Contractors EVERY WHERE 
COUNT on WIREMOLD 


¢ for modern, easy-to-install wiring methods 


¢ for BETTER BUSINESS at a profit 


WIREMOLD Surface Metal Raceways 


—— One-piece construction provides the simplest, 
most efficient answer for new installations, for 

temporary or permanent extension of existing 

wiring and for many difficult special-purpose 


wiring problems. Developed to meet the re- 
quirements of the man on the job. 


PLUGMOLD Modern Electrical Outlet Systems 


Four systems to provide electrical outlets for 
power or lighting applications. Snapicoil ready- 
wired receptacles for 1900 or 2000 provide fast, 
easy installation in a continuous run. For ap- 
plications requiring a multiplicity of circuits, 
2100 and 3000 are available unwired for wir- 
ing in the field. Capacities up to 10 No. 6 
conductors. 


PANCAKE Overfloor Raceways 


Two interconnecting ‘trip-proof’ raceways that 
carry power or telephone wiring safely over- 
floor to any point of use . . . answer growing 
need for more flexible wiring layouts. Easily 
installed, relocated or extended. 


WIREMOLD Fluorescent and Slimline Units 


Small cross-section of Wiremold units makes 
them ideal for cove, cornice, valance, display 
case and luminous ceiling applications. 


@ From panel box to outlets . . . Wiremold it! 


¢ A minimum number of simple, well-designed fittings 
mean fast, easy installation. 


The WiiRGMOLD Company 


Hartford 10, Connecticut 
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LOOK FOR THIS MARK 


THE SIGN OF QUALITY 


+ 












= FITTING 
¢ SET SCREW * + > BMENDENTER 





COMPRESSIO 





This comp ete line for thin-wall (EMT) con- 
duit fittings is available in a wide variety of types and 
sizes. When you see the—W-—stamped on fittings, you know 
that you are getting compression, rain-tight fittings of 
uniform, highest quality malleable iron. Each is tough, ac- 
curately cast, precision threaded, perfectly finished, and 
easy to work with. 


WAGNER MALLEABLE PRODUCTS Co. 


General Sales Office: 222 W. Adams St., Chicago 6, III. 
Foundry and Plant: Decatur 60, III. 





WEAVER 








Built-in connector 

clamp. for EMT or 
rigid conduit.. No 

threads or fittings 
needed! 


Eliminate use of makeshift plumbing fittings 
on mast type services for ranch homes. 


Complete line for 

%4"" to 4 pipe. 

3 types cover all 

needs. Swinging fop 
easy to install. 


UL 


GROUND RODS 


Designed to go with 
Weaver ground rods 
for permanent grounding 


at low cost. 


J.A. WEAVER 


























































































































YOUNGSTOWN BUCKEYE 
CONDUIT IS BETTER 


Youngstown is the one 
manufacturer who makes 
rigid steel conduit from 
ore to finished product. 
This enables Youngs- 
town to control the com- 
plete manufacturing pro- 
cess—your insurance 
that each length of 
“Buckeye” is made of 
top-grade steel. 


@ You can keep your jobs on 
schedule, avoid lost time and un- 
necessary overhead by relying 
upon your Youngstown Distribu- 
tor for Youngstown Buckeye rigid 
steel conduit. You'll get the size 
and quantity of good steel conduit 
you want when you want it. 

BUCKEYE CONDUIT Phone your Youngstown Distribu- 
tor. He’ll take care of your order 
promptly. 


THE YOUNGSTOWN SHEET AND TUBE COMPANY ich tieZ73a «. 


General Offices: Youngstown, Ohio - District Sales Offices in Principal Cities 
SHEETS - STRIP - PLATES - STANDARD PIPE - LINE PIPE - OIL COUNTRY TUBULAR GOODS - CONDUIT 
AND EMT - MECHANICAL TUBING - COLD FINISHED BARS - HOT ROLLED BARS - BAR SHAPES - WIRE - 
HOT ROLLED RODS - COKE TIN PLATE - ELECTROLYTIC TIN PLATE - RAILROAD TRACK SPIKES 











FACTS: You Now Get Same-Day Delivery on 
13,584 Electrical Items from Wesco 


i 


Now, from one dependable local source, 
WESCO ships over 85% of all orders the 
day they are received. This fact makes your 
jobs easier —and it also means you don’t 
have to stock normal electrical mainte- 
nance and repair items. 


Nationally Known Products 

WESCO carries quality electrical products 
with names you know and trust—and 
backs this line with swift, dependable de- 
livery to save you time and money. 
Supporting this reliable delivery of this 


\ 
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country’s finest electrical products is 
WESCO’s ability to assemble specially 
trained personnel to solve any on-the-job 
problem you may have. 


Call Locally 


So, when you need electrical apparatus and 
supplies, call your local WESCO house— 
there are 118 of them conveniently located 
—and you can expect prompt, efficient 
service. See your Classified Directory .. . 
Look under Electrical Supplies, Wholesale 
and Manufacturer. 





WESTINGHOUSE ELECTRIC SUPPLY COMPANY 














If it’s electrical, your problem 
ends at this counter... 


No matter what the apparatus requirement, your 
nearby Westinghouse distributor can meet it... 
completely and promptly. 

He offers full product lines . . . coordinated 
Westinghouse equipment that features both 
simplified and standardized design. These mean 
faster installation time ... easier and more 
economical maintenance. 


you can BE SURE...i¢ its 


Westinghouse 


And your Westinghouse distributor can readily 
supply complete stocks from centralized ware- 
housing facilities. This means undivided re- 
sponsibility ... prompt delivery. You make one 
call, one stop. 

Check the following pages for examples of 
the product lines available through your 
Westinghouse distributor. ed 
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©} bus vuct 


Aluminum Plug-In Bus Duct—lighter, easier to handle 
and install. Rating for rating, it weighs about one-third 
less than bus duct with copper ous bars. And retains 
all inherent advantages of copper bus duct: flexibility, 
safety and economy. All parts are salvageable in plant 
change-overs. 


Adjustable Straight-Length Bus Duct—permits a 
plus or minus adjustment up to six inches, and in any 
fraction of an inch. Available in a// ratings of plug-in 
and indoor low-impedance duct with two bars per 
phase. Copper or aluminum bus bars. 


GC} AaB-1 CURCUIT BREAKERS 


AB-I (NEMA 1)—a general-purpose device, primarily 
for commercial applications. In E, F and J-frame AB 
breakers. Special services available, including pro- 
vision for locking in “on” or “off” position, cover 
pilot light indicator, flush mounting. 


AB-I (NEMA 1A)—has a wide range of industrial ap- 
plications. Neoprene gasket assures resistance to dust 
and other foreign particles. Available from 15 through 
600 amperes. Spells low maintenance, less down time 
and long-range economy. 


@ SAFETY SWITCHES 


Motor Circuit Switch—a visible-blade disconnect 
switch, in an enclosure. Designed for heavy industrial 
applications. Switch is available in 3 pole or 4 pole, 
solid neutral, in ratings of 30, 60, 100 and 200 
amperes. All units unfused only. 


Type “H” Safety Switch—designed for heavy-duty 
industrial applications where safety and reliable per- 
formance under the most severe conditions are the 
prime consideration. Switch has a NEMA 1A en- 
closure, plus a quick-make, quick-break mechanism. 
Cover is interlocked . . . cannot be opened when 
switch is in the “on” position. DP-5014-D 


ALUMINUM PLUG-IN BUS DUCT 
ADJUSTABLE STRAIGHT-LENGTH BUS DUCT 


AB-I (NEMA 1) AB-I (NEMA 1A) 


MOTOR CIRCUIT SWITCH TYPE ‘‘H"’ SAFETY SWITCH 
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POWER CENTER 


DRAWOUT SWITCHBOARD 


POWER CENTERS 


Power Center—factory-assembled combinations of 
transformers, high- and low-voltage switchgear. Espe- 
cially designed and coordinated for stepping down 
incoming high-voltage service, distributing it to lower 
voltage power and lighting load areas. It is totally en- 
closed, completely safe. Can be placed in center of 
load areas—eliminating both long feeders and voltage- 
loss problems. 


€:J} DISTRIBUTION SWITCHBOARDS 


Drawout Switchboard—completely enclosed, self- 
contained structure of circuit breakers and associated 
equipment. Designed for housing power and lighting 
networks, power feeders, lighting feeders, power 
generation and auxiliaries. Completely safe. Easy to 
maintain. Circuit breakers can be drawn out of operat- 
ing position, automatically disconnecting the circuit. 
No exposed live parts. 


CO} AIR CIRCUIT BREAKERS 


DB Breaker—for 600 volts and above. Ideal as addi- 
tional service entrance equipment—resulting from 
power modernization. Or for location at various points 
in a system to serve separate load areas. Units can be 
operated manually or electrically. Available from 15 
to 4000 amperes. Maximum interrupting capacity of 
100,000 amperes. DP-5014-C 





G) ucutine — industRiAL 


RLM Upward Component—produces the highest 
illumination levels with excellent distribution, bright- 
ness control and shielding. Faster and more accurate 
work, greater safety and comfort result. Lightweight 
channel and adjustable slide hangers make installation 
faster and easier. 


FPC Fluorescent—provides quality light at maximum 
light output—minimizing number of units required. 
Designed for general area illumination. May be ar- 
ranged in continuous rows or as individual units. 
Available in two- and four-lamp, 5- and 10-foot lengths. 


Locklite® Incandescent—an ideal industrial incan- 
descent unit. Especially suitable for storerooms, utility 
areas, and corridors or passageways. One-piece design 
and patented lock-in arrangement assure long life and 
easy maintenance. 


Ventilated Aluminum High-Bay—designed for use 
with incandescent and mercury lamps. This permits 
selection of proper lighting pattern and illumination 
level for the application required. Unique construction 
of fixture assures high maintained efficiency with low 
maintenance, long fixture life. 


Millite*—a completely enclosed luminaire for either 
inside or outdoor use. Provides a choice of light dis- 
tribution to match different mounting heights. Espe- 
cially suitable for heavy industrial areas where protec- 


tion of the lighting fixture is a consideration. 
DP-5014-G 


LOCKLITE® INCANDESCENT 


MILLITE® 


you CAN BE SURE...1F ITS 











7) PANELBOARDS 


Add-A-Cirkit Panelboard—designed to provide a 
group of quality components from local stock. Panel- 
base assembly and box packaged as one unit. Circuit 
breakers, plus flush and surface type fronts with doors, 
packaged separately — permitting easy, on-the-job 
panel assembly to meet specific requirements. 








Type NPLB Panelboard—new, factory assembled, for 
lighting and appliance circuits. Offers maximum, low- 
cost protection through new Westinghouse AB circuit 
breaker. Retains all construction features of other 

Vestinghouse panelboards: permanent visible branch 
circuit and phase identification; quick-make, quick- 
break breaker mechanisms; snap-on covers over 
neutral bars and main lugs. 





Type CDP Panelboard—Convertible distribution 
panelboards with designed-in flexibility. Easily accom- 
modates change-overs to meet modern industrial re- 
quirements. Circuit rearrangements can be made 
quickly and economically. Buses and back pan are 
drilled and tapped to accommodate any breaker from 
15 amperes, 1 pole, to 600 amperes; 3 pole, up to 
600 volts a-c. 


ADD-A-CIRKIT PANELBOARD 
TYPE NPLB PANELBOARD 


BUILDING-TYPE SWITCHBOARDS 


Building-Type Distribution Switchboard—designed 
for use in commercial buildings. Compact, factory- 
assembled units. Delivered ready for installation. Cir- 
cuit protective devices totally enclosed, eliminating 
electrical hazards inherent in outmoded, open-front 
switchboards. Available in any combination of circuit 
breakers from 15 to 4000 amperes. DP-5014-E 


BUILDING-TYPE DISTRIBUTION SWITCHBOARD 


Westinghouse 1): 
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Wesco’s On The Way! 


Swift, 


ARIZONA 

Phoenix Alpine 8-8211 
ARKANSAS 

Little Rock 2-5154 
CALIFORNIA 

Fresno 4-5091 
Long Beach 35-4861 
Los Angeles Madison 9-4161 
Oakland Templebar 4-9900 
Sacramento Gilbert 3-6525 
San Francisco Underhill 1-5051 
San Jose Cypress 7-5929 
CONNECTICUT 
Hartford 

New Haven 
DELAWARE 
Wilmington 5-9611 
DISTRICT OF COLUMBIA 
Washington National 8-9700 
FLORIDA 

Jacksonville 3-7431 
Miami 65-3271 
Tampa 2-4271 
GEORGIA 

Albany Hemlock 2-1285 
Atlanta Arwood 2721 
Savannah 3-9682 
IDAHO 

Boise -3531 
INDIANA 

Evansville 5-7276 
Fr. Wayne Anthony 3-3421 
Hammond Russel 9400 
Indianapolis Melrose 2-3301 
Muncie 3-6335 
ILLINOIS 

Chicago Taylor 9-5000 
Danville 1901 
Peoria -5456 
Rockford 5-0577 
IOWA 

Davenport 3-9966 
Des Moines 62-3181 
5. 


Jackson 2-9203 
Sp. 7-3601 


Sioux City 7634 
Waterloo Adams 4-4679 
KANSAS 

Wichita Hobart 4-5398 
KENTUCKY 

Paducah 2753 
LOUISIANA 

Baton Rouge 3-2873 
New Orleans Tulane 5411 
Shreveport 3-6256 


Box 25, Wall Street Station 
New York 5, N. Y. 


MAINE 
Augusta 3-3844 
Bangor 6487 
MARYLAND 

Baltimore Longwood 6-4400 
MASSACHUSETTS 

Boston Copley 7-3100 
Springfield 4-3101 
Worchester Pleasant 7-5641 
MICHIGAN 

Detroit Tyler 8-9000 
Flint Cedar 4-8623 
Grand Rapids 9-4664 
Lansing 4-8461 
MINNESOTA 

Duluth Randolph 2-2625 
Minneapolis Lincoln 7001 
St. Paul Capitol 7-6581 
MISSISSIPPI 

Jackson -8354 
MISSOURI 
St. Louis 
MONTANA 
Billings -2813 
Butte -2374 
NEBRASKA 

Omaha Harney 8700 
NEW HAMPSHIRE 
Manchester 5-5456 
NEW JERSEY 

Newark Mitchell 2-3450 
Trenton Owen 5-5421 
NEW MEXICO 

Albuquerque 3-3708 
NEW YORK 

Albany 8-7801 
Hempstead Olympia 8-5220 
Johnson City 9-1561 
LAK. Stillwell 6-7700 
Rochester Genessee 8880 
Syracuse 74-3331 
Utica 4-8116 
Watertown 6527 
NORTH CAROLINA 

Charlotte 5-3715 
Greensboro 3-8661 
Raleigh 3-4841 
NORTH DAKOTA 

Fargo 2-4446 
OHIO 
Cincinnati 
Cleveland 
Columbus 


Central 1-4838 


Capitol 1300 
Tower 1-5660 
Capitol 1-5571 


Please send my copy of the 1956, Wesco Buyers’ 


Guide. 


Company 
Address 


fle, 


Dayton Michigan 0331 
Toledo Adams 6184 
CKLAHOMA 

Oklahoma City Central 2-7101 
Tulsa 3-7155 
OREGON 

Medford 3-4556 
Portland Capitol 9851 
PENNSYLVANIA 

Allentown Hemlock 5-749 1 
Erie 4-8191 
Johnstown 8-1293 
Philadelphia Walnut 2-8950 
Pittsburgh Fairfax 1-5500 
Reading 6-7236 
Williamsport 2-6184 
York 5556 
RHODE ISLAND 

Providence Gaspee 1-648 4 
SOUTH CAROLINA 

Columbia 6-4941 
Greenville 3-6201 
TENNESSEE 

Memphis 37-9431 
Knoxville 4-8644 
TEXAS 

Amarillo Drake 2-6536 
Beaumont 4-633} 
Corpus Christi 2-3351 
Dallas Randolph 2401 
Fort Worth FO 5611 
Houston Capitol 5-1341 
Lubbock 3-0425 
San Antonio Capitol 7-9271 
UTAH 

Salt Lake City 22-2441 
VERMONT 

Burlington 4-9885 
VIRGINIA 

Norfolk Madison 5-7451 
Richmond 3-0111 
Roanoke 4-3271 
WASHINGTON 

Seattle Elliot 7001 
Spokane Empire 3371 
Tacoma Bdway 8417 
Yakima 3-4701 
WEST VIRGINIA 

Clarksburgh 4-6311 
Wheeling 3980 
WISCONSIN 

Green Bay Hemlock 5-3751 
Madison 5-4868 
Milwaukee Bdway 6-1800 


Dependabi!e Service 





WESCO 


Westinghouse Electric Supply Co 








1956 Wesco Buyers Guide. 
Makes ordering easier — 


send for your copy today. 





















Practical 


Methods 





Acrylic Ceiling Modernizes Lobby 


LIGHTING 


Relighting transposed elevator lob- 
bies in Pittsburgh’s Grant Building 
from a dingy, archaic hallway into an 
attractive, modern “conversation 
piece”. Responsible for the transition 
was the Frame Electric Company, 
with Wakefield plastic rigid-arched 
luminous panels serving as the new 
lighting medium. This modernization 
project banished shadows, dark cor- 
ners and floors, bringing out the full 
formerly-hidden beauty and color of 
the marble used therein. Stepping 
light levels upwards while bringing 
ceiling levels downwards also result- 
ed in altering the width-to-height 
dimensions, thereby creating the illu- 
sion of greater size. This single opera- 
tion paid off handsomely by “perking 
up” the appearance of the entire 
lobby. 

Prior to modernization, lobbies 
were equipped with suspended orna- 
mental-iron frosted-glass incandescent 
luminaires that illuminated upper 
walls only, leaving lower elevations 
in relative gloom. Light distribu- 
tion was spotty as well as insufficient. 

Since hallways were 8 ft 4 in. wide, 
it was apparent that they could be 
spanned nicely by two 4-ft. fluorescent 
lamps mounted end-to-end. Therefore 


Frame first ran steel wiring channels 
down the centerline and along both 
sides of the two elevator bays, secur- 
ing side channels directly to shoulders 
of the stepped-up ceiling vaults, and 
placing centerline channels at the same 
elevation by means .of suspension 





ORNAMENTAL LANTERNS lighted upper 
portions of the walls only, leaving floors 
and lower walls of this elevator lobby 
in relative darkness. High ceiling gave 
illusion of a narrow corridor, due to 
height-to-width proportions. 


hangers secured to the ceilings proper. 
Lamp sockets were then located along 
the flanks of these channels so that 
lamps could be placed at right angles 
between them. Blank socket supports 
were also located along these same 
channels as anchors for the grid frame 
which, in turn, supported the plastic 
panels, The narrow margins remain- 
ing between outer panel edges and 
lobby walls were then filled in by 
erecting wooden falsework and acous- 
tical tiling. Since this approach sus- 
pended the acrylic-plastic panels a full 
3 ft below the original ceiling, the 
floor-to-ceiling distances were short- 
ened and, with this new perspective, 
the wall-to-wall distances assumed 
greater width. 

To obtain maximum interflection 
above the panels, the enclosed ceiling 
surfaces were painted white. And, 
to add luster to panel edges, extruded 
aluminum angles were installed as 
perimeter closures. 

As installed, ten 4- by 4-{t panels 
are combined in each hallway lighting 
plan (arranged in two rows of five 
panels each), while two 4-ft 40-watt 
T-12 fluorescent lamps, operating at 
430 milliamps, are positioned 18 in. 
apart and 18 in. above each 4-ft 
square. Resultant levels of illumina- 
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WIRING CHANNELS ore installed parallel to centerlines of hallways, while lamps are positioned at right angles between these 
channels. Channels also serve to support metal framework for plastic rigid-arched panels below the lamps. 
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PRIVATE TELEPHONE SYSTEM 
SIMPLE AND MULTIPLE 
TELEPHONE SYSTEMS | 
2-POINT TO 200-POINT SERVICE 


Bouck BULLETIN 121 





MANUAL AND AUTOMATIC 
FIRE ALARM SYSTEMS 
FOR CODED AND 
NON-CODED APPLICATIONS 


Bouck BULLETIN 124 


APARTMENT HOUSE PHONES 
(BULLETIN 128) 


HOSPITAL SIGNALING 


(BULLETIN 125) 


DATA SHEETS AND BULLETINS 
AVAILABLE UPON REQUEST. 
Built-in 
Dependability 





+ 


SQUARE PLASTIC PANELS, suspended 3 ft below original ceiling and back-lighted 
by fluorescent lamps placed on 18-in. centers, now provide 34 footcandles at floor 
level. Color of lamps is deluxe cool white. 


tion at floor level average 34 foot- 
candles. 

Lamps are deluxe cool white, se- 
lected only after studying the appear- 
ance of the marble as it was illumi- 
nated, progressively, by all of the 
many different “white” lamps on the 
market. 

The completed installation is an at- 
tractive, efficient, functional solution 
to a typical modernization problem, 
and it also indicates what can be ac- 
complished by using well-engineered 
lighting equipment, skillfully installed, 
in older buildings, 


Acoustical Baffles 
Support Luminous 
Panels 


LIGHTING 


Visitors to General  Electric’s 
modern electronics research and pro- 
duction center in Utica, N. Y., enter 
the 64-acre structure through a main 
lobby that is essentially and generally 
illuminated by a Wakefield luminous 
ceiling. This ceiling, consisting of 
methyl-mythacrylate diffusion panels 
supported by acoustical baffles, is 


- © 





Company, Inc 


NORTH QUINCY 71, MASSACHUSETTS 


MAIN LOBBY of research center is primarily illuminated by translucent plastic 
ceiling, supported by wedge-shaped acoustical baffles and back-lighted by T-12 
slimline lamps operating at 430 ma and positioned with rows on 2-ft centers. 
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KUHLMAN 


POWER CENTER TRANSFORMERS 
in one of America’s largest ultra-modern 
automotive plants 











Kuhlman unit substation transformers, such as 

shown in the above power center, are designed to 

meet today’s industrial expansion and modernization. 

In this installation six 1500 KVA Kuhlman dry type 

core and coil units are spotted close to the load 

areas in three compact double-ended power centers. 

Each power center contains two identical core and 

coil units, one serving as a right hand unit and the other, turned 180°, serving as a left hand unit. 


Kuhlman Electric Company, employing the most advanced engineering and construction methods, can supply 
power center core and coil units or the complete transformer sections with enclosure. Forced air cooling may be 
added to increase the KVA capacity for either peak load conditions or plant expansion. 


Be sure to specify Kuhlman power centers when planning your plant’s expansion or modernization program. 


KUHLMAN 


KUHLMAN ELECTRIC COMPANY, BAY CITY, MICHIGAN, CRYSTAL SPRINGS, MISSISSIPPI, SALINAS, CALIFORNIA 
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Another? | RAID First cives vou 
Longer Die Life 
Better Threads 
Big Oil Savings 


.-.uses oil 
over and over 


... Stops 
messy floors 


New RIDG-OILR provides chip-pan, circulating oil 
reservoir and hose-connected hand pump-gun, easily carried to 
any threading job, hand or power. You see the advantages at 
~ once—dies can be flooded cool, cut better threads, 
last longer; oil is double strained and re-used, no 
waste; no messy floors. Quickly pays back its 
small cost in oil savings alone! See it . . . buy it at 
your Supply House. Immediate delivery! 


The Ridge Tool Company Elyria, Ohio, U.S.A. 





wen BAFFLES measure 6 inches in 
depth; 2% inches across at the top. Ab- 
sorption of sound is accomplished through 
mediums of perforations and fiberglas- 
wool cores. Slimline lamps above panels 
are parallel to baffles. 


RECEPTION ALCOVES, flanking the main 
lobby area, are lighted by recessed down- 
lights equipped with 159-watt PAR-38 
lamps and annular baffles. Installation 
was by contractors Langdon & Hughes of 
Utica. Design was by Walter Kidde Con- 
structors, New York City. 


back-lighted by T-12 slimline fluo- 
rescent lamps operated at 430 ma. 
With lamps mounted in continuous 
rows and with rows spaced 2 ft apart 
parallel to baffiles, general illumina- 
tion atop the receptionist’s desk is 
48 footcandles. 

Acoustical baffles are wedge-shaped, 
measuring 6 in. in depth and 24 in. 
across the top. These baffles, fabricated 
from 20-gage steel, have cores of 
Fiberglas-wool, while perforations in 
the steel shells result in a 38% open 
area for sound absorption. All visible 
areas of the baffles are finished in 
white enamel, factory-baked under 
infrared heating conditions. All other 
parts, not exposed to view, are zinc 
plated. Baffles are supported m the 
main overhead building slab, relieving 
the electrical system from strain. 

Where diffusing panels meet loboy 
walls, finishing angles are secured to 
walls by means of pre-fastened straps. 
Angles are spliced together with in- 
terlocking joints having concealed 
connections, and angles on adjacent 
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Type EPC Combination 
Line Starter Condulet 
with Broken-Away Covers 
Showing Interior Starter 
and Circuit Breaker Assembly 


A 
Nationwide 
Distribution 
i Through Electrical 
Distributors 


CONDULETS - 


CROUSE-HINDS Type EPC 


: MOTOR STARTER and CIRCUIT BREAKER 


are compact / 


Little space required for a big installation 


Crouse-Hinds exclusive vertical cylindrical design conserves horizontal space that 


is always at a premium, speeds up installing and wiring, and saves money on the 
construction of steel mounting racks. 


OFFICES 
Los Angeles 
Washington 


ELECTRICAL CONSTRUCTION AND MAINTENANCE . 


Explosion-proof, dust-tight, and weather-resistant (raintight). 


Light-weight cast aluminum — for easy installation and maintenance. 


No lifting equipment 
required. Saves time and money. 


Flame-tight threaded joints throughout — the type of construction that was pioneered by 
Crouse-Hinds. Covers are taper-threaded with seven threads for extra safety. Operating shafts 
and bushings are thread-in-thread construction. 


Seven conduit entrances — give you the choice of either vertical or horizontal “through feed”, 
“U” at either top or bottom, “T”, or “L” at either side or back. Saves money by simplifying 
installation. Large central body — for easy wiring. 


Built-in push button stations and built-in selector switch are available. 


Versatile. Wide selection of well known controls. 
50 to 600-Amp. frame sizes. 


The Crouse-Hinds Type EPC advantages all add up to lower installed cost and lower mainte- 


*CONDULETS 
are made only by 
CROUSE-HINDS 


Starter sizes 0 to 5. Circuit breakers 


C8O0USE-HINDS COMPANY 


Syracuse 1, N. Y. 


Amarillo — pen sl Peay Buffalo — Chicago — Cincinnati: — 
Memphis — Mil w Orleans — New York 
RESIDENT REPRESENTATIVES Albany — 


Cleveland — Dallas — Denver — Detroit — Houston — Indianapolis — Kansas City 

— Philadelphia — Pittsburgh — Portland Ore — San Francisco — Seattle — St Louis — St. Paul — Tulsa 
Atlanta — Baltimore — Charlotte — Chattanoogo — Corpus Chnst — Reading. Pa — Richmand Va — Shrevepon 
Crouse-Hinds Company of Canada Lid. Toronto Ont 


TRAFFIC ‘SIGNALS : AIRPORT LIGHTING: FLOODLIGHTS 
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NOW IT’S HERE...A LINE OF TYPE D SAFETY 

SWITCHES that has every feature you've ever wanted. Just 

take the 30 amp. switch as an example: (1) Big wiring gutters; 

solderless connectors; neutrals located for direct feed-through 
wiring; lots of right-size knockouts in the right places. . . assurance of installation 
ease. (2) Large, rugged current-carrying parts; new, patented high pressure fuse 
holder for cartridge-type fusing; dual knifeblade construction. ..assurance of top 
reliability. (3) Visible moving parts; swi'ch blocks of high-shock phenolic material; 
operating bar beneath the block for fuse accessibility ...assurance of simple 
maintenance. 


New Type D line includes 30, 60, 100, 200, 400 and 600 amp. ratings. Styling 
of the entire line is smart and modern... general design is uniform, bringing 
identical high quality, performance and good looks to every installation. 
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PLUS VALUES OF THE 


NEW 3O AMP. TYPE D 








VISIBLE KNIFEBLADES 


Shows at a glance if switch 
is “On” or “Off”. Dual knife- 
blade construction assures 
trouble-free operation and 
long switch life. 


MINIMUM NUMBER OF 
JOINTS 


Wrap around lug and bus con- 
struction minimizes number 
of heat-creating joints; as- 
sures cool operation. 





RAINTIGHT ENCLOSURES 


Easiest-to-mount on irregular 
surfaces and poles. If back 
mounting ears are used pry 
them up with screw driver 
and bend down side ears. 























FUSES ACCESSIBLE 


Operating crossbar under the 
switch block provides full ac- 
cess to fuses. 














AMPLE GUTTER SPACE 


Wide, unobstructed gutter 
space eliminates need for 
threading wire under oper- 
ating crossbar. 








FEED-THROUGH NEUTRAL 


Whether coming in at top or 
bottom, feed-through neutral 
is always readily accessible 
for easy wiring. 





SOLDERLESS LUGS 


Straight feed-in solderless lug 
on both line and load sides 
saves wire and wiring time. 
No wire looping; no fumbling 
with binding screws. 


HIGH PRESSURE 

FUSE HOLDER 
Coil spring type located in 
block beneath the fuse and 
unaffected by its heat. Holds 
fuse in a vise-like grip. 

















Write for your free copy of booklet giving the whole 
story on the new Federal Noark® feature-packed Type D 
Safety Switch line... the one line that gives you 
everything! 


FEDERAL PACIFIC ELECTRIC CO. 


Formerly—Federal Electric Products Company and Pacific Electric Manufacturing Corp. 
Main Office: 50 PARIS STREET, NEWARK 1, N. J. 


Federal Pacific products: Stab-lok Circuit Breakers, Motor Controls, Safety Switches, Service Equipment, Industrial Circuit 
Breakers, Panelboards, Switchboards, Control Centers, Bus Duct, High voltage circuit breakers and power- switches 
*% Sales offices in principal cities. 





ELECTRICAL CONSTRUCTION AND MAINTENANCE ., , NOVEMBER, 1955 179 
























ul 
—<—T) 


i} 


ii 





itt 















ees oe oe 
mnie 


ie 8 
mia : 
3 — 









i 
Slime 


<a ee ee 








lL >< 


yd 


= 
aie 


‘—_— <<“ o_- 


aos 
- ih il 

















; 





| 
bu 


° 
ee 


== 


oe 


aS 











oO 
> 
7 
= 
Cc 
= 


A 
a 









RAWLPLUGS 


“The height of the pictured stack was 180 feet. The 
hopper to the right of the stack was 


and somehow the hoppey cor wheel Became en- 
tangled in the rope from the of the 


was suspended freely in 
the Rawiplugs held. 


“It was one of those Minus 
greatly to the stress Gn 1 
Rawiplug fastening. 
Rawiplugs with 2” 4” \c 
arm fastened to * 

to our vertical fram 
“We have used /Rawipl 
these fastening Operc 
years. The saf 
movement of 
safely and secu 


“We like. Rawiplugs for our fastenings because 
they give” us @ sure and dependable anchorage 
and have shown 1 usKeir ability to withstand those 
unusual a that can occur on a construc- 


tion job.” 









Monry and then bolted 


gs with lag screws for 
s for at least the last ten 
the workmen, as well as 
jes, is dependent upon our 
mounted scaffoldings. 


F. V. LaMarca 
DJUSTOMATIC SCAFFOLD CO. 
of PITTSBURGH 













RAWL-TAPERS 


RAWL HAMMER-SETS 


RAWL-DRIVES 


RAWL-AN 





SS 


THE 
reooievors| RAWLPLUG Co., Inc. 






=, 


RAWLPLUGS 








271 Church St., New York 13, N. Y. 














RAWL RAWL 
LAG SCREW CARBIDE 
CHORS SHIELDS ORILLS 
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walls come together via mitered corner 
assemblies. 

Flanking the main lobby are re- 
ception alcoves equipped with recessed 
annular-baffled downlights designed 
for casual reading. These units, with 
flush ceiling trim plates, contain 150- 
watt PAR-38 floodlamps. Since all 
light in these sections flanking the 
lobby is downwards from the ceiling, 
and since walls are dark in color, the 
general visual impression is one of low- 
key lighting and relaxation. Actual 
lighting intensities, however, are in 
the order of 60 fe at reading level. 

This lobby lighting treatment, 
representing only a minute segment 
of the overall electrical installation 
in this multi-million-dollar research 
center, was installed by contractors 
Langdon & Hughes of Utica, under 
the supervision of engineering con- 
sultant J. R. Anderson of Walter 
Kidde Constructors, New York City. 


Trolley Duct Adds 
Flexibility to Store 
Accent Display Lighting 


Trolley duct, once considered pri- 
marily for industrial lighting and 
mobile multi-outlet distribution sys- 
tems, is being used successfully in 
commercial applications. An instal- 
lation in Englander’s Furniture Shop 
in J. L. Hudson’s Northland Shopping 
Center in Detroit typifies the electrical 
flexibility that can be attained with 
this type of system in a store area. 

In the Englander store, a suspended 
open grid “ceiling” presents an inter- 
esting and unique architectural pat- 
tern. The grid is formed by lateral 
rows of continuous channel framing, 


TROLLEY DUCT supported by lateral 
runs of continuous channel framing forms 
interesting open grid ceiling pattern in 
furniture store. Duct provides continuous 
outlet for ceiling panel lights and accent 


spotlights; facilitates quick change of 
merchandise displays. 
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Red Throat 


B-M 21B, THE NEW INSULATED THROAT 
INDENTER 
CONNECTOR 
FOR E.M.T. 





Protruding rounded red plastic lip 
of bushing prevents cutting of 
insulation — eliminates shorts. 


Full thread screws into all conduit 
fittings. Lip of RED THROAT bushing 
protects thread from damage. 


Deep dished eight pronged lock 
nut is easier to drive on— screws 
flush to shoulder and digs into 
metal of box for vibration proof 
positive ground. 


Permanent locked-in bushing in- 
sures smooth burr-free raceway 
for easy fishing. No extra work 
and costs no more. 
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Briegel, the Original Indenter Fittings are neater 
in appearance, easier and faster to use. Installation 
is simple and less expensive. Two quick squeezes 
sets them forever. Try B-M Indenter Fittings and 
get more profits from each job! 
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ALL BRIEGEL FITTINGS ARE U.L. APPROVED AS CONCRETE-TIGHT 





Ol aecn-we Your Wholesaler! 


from 





All B-M Indenter , METHOD 
Fittings are U.L. Approved 
as concrete-tight and for general PESC TOOL 
use (File Card E10863). Also comply 
With Federal Specifications W-F-406. C0 
> yy ° 


GALVA * ILLINOIS 











Warehouse Stocks in Principal Cities for Immediate Delivery! 
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NOW PACKAGED 
IN A HANDY 
CARRYING CARTON 















PACKED IN THIS 





4 | MERCHANDISING CARTON ALSO 
No. : No. J No. 1986 : No. 1933 


PORCELAIN PRODUCTS 
Wireholder Merchandising Pack 


Porcelain Products’ wireholders se// because 

they're pace-setters. They’re dependable—rugged . . . 

V4 and packaged in a carton that is convenient to handle. 
a It’s practical—handy. 

vice materials have been known as Quality Products 

for years because of their strong, sturdy construction. 


f Metal reinforced wireholders are designed with metal 


— 


Porcelain Products’ wireholders and secondary ser- 


in tension, porcelain in compression—hot-dip galvan- 
ized steel parts. All wireholders have sharp, fast 
driving screw threads—large pulley-action wire holes 
—and many more features. 


Porcelain Products’ wireholders give you more value 


for your dollar—greater customer satisfaction. See 


a distributor. 


ELECTRICAL PORCELAIN SINCE 1894 


C9 a -celain Products, Inc: 


FINDLAY, OHIO 
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SPOTLIGHTS FOR shelf displays are at- 
tached to special twist type plugs. Trolley 
duct feeds and supports fixtures. Recepta- 
cles on continuous channel partition up- 
rights are fed by duct above; provide elec- 
trical connection for lamps. 


rod suspended from the building roof, 
and parallel rows of trolley duct sup- 
ported longitudinally from the fram- 
ing. Display panels and partitions are 
mounted to continuous channel up- 
rights fastened to the floor and to the 
ceiling channels. 

Lighting for the area is provided by 
a combination of ceiling panel units 
and accent spotlights and floodlights 
for shelf dislpays. Ceiling panels 
supported by the lateral framing mem- 
bers contain either, a single high-hat 
fixture for direct down lighting or 
lamps to provide over-all panel illumi- 
nation. Panels can be quickly unbolted 
and moved from one grid section to 
another to fit any rearrangement of 
furniture displays. Electrical connec- 
tions to panel lights are made with 
flexible cord and plugs which twist 
into the trolley duct at any point along 
the duct run. 

Spotlights for wall or shelf dis- 
plays are attached to special trolley 
duct plugs which twist into the duct 
to provide both fixture support and 
electrical connection. Spots can be 
positioned as required for specific dis- 
plays and additional units can be added 
in a matter of minutes without having 
to provide new electrical outlets. 

Connections for floor and _ table 
lamp displays are made to receptacles 
mounted on the vertical channel sup- 
ports of the display partitions. These 
circuits are fed by flexible cord con- 
nections to twist-type plugs in the 
trolley duct forming the ceiling grid 
above. 

This specific type of trolley duct 
ceiling grid provides an unusual de- 
gree of latitude in arranging merchan- 
dise displays. Both ceiling panels and 
vertical display partitions can be 
quickly shifted to meet any change in 
exhibit plans. 
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Provides plenty of power where it’s needed 


National Electric Busways are designed to 
meet today’s industrial requirements, yet 
provide capacity for future expansion. 
Streamlined, compact, they’re designed 
to permit the most economical, conven- 
ient, flexible and salvable layout possible. 


NE “Lo-Loss” Feeder Busway 
Designed for current transmission up to 
4000 amperes at 600 volts or less. 

Easy to instail because single bolt con- 
nectors are used to join sections. Joints are 
silver-plated. 

Compact—Requires only 50% of the area 
needed for conduit and cable installations. 
On vertical installations, exclusive self- 
contained insulator support frame carries 
entire weight of bus bars independent of 
housing. 

Simple, accessible bolted connections which 
allow for quick and easy installation. 


PITTSBURGH, 


3 Plants * 10 Warehouses 
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Bus bars insulated with Fibron plastic tape. 
High dielectric strength and heat resistance. 
NE “Plug-In” Busway 
Rolled edge copper bus bars. 
All bus bar ends are silver-plated. 
Simplified, sliding type “plug-in” opening 
doors. No removable parts or springs. 
Natural gray finish baked to a hard surface 
inside and out. 
Insulators supported in a sturdy 12 gauge 
steel channel frame withstand rough han- 
dling during shipment. 
For remodeling or new construction of 
commercial or industrial buildings, you'll 
find it will pay you to send for complete 
information on NE Busways today. 


Listed by Underwriters’ Laboratories, Inc. 


PA, 
° 36 Sales Offices 
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FEEDER BUSWAY 
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IT’S JUST GOOD SENSE... 
Wagner Replacement Parts for Wagner Motors! 


Genuine Joe says: 


Stave money! Gave tewinding tine 


replace small motor rotors 


with Wagner 
STANDARD ROTORS 


Save Pipe Bender 
Packing Cases 


CONSTRUCTION 


Hydraulic conduit benders  fre- 
quently pose a storage problem in 
the contractor’s shop and a handling 
problem on the job, They are bulky, 
heavy (especially in large capacities) 
and awkward to handle. When as- 
sembled, they take up considerable 
floor or shelf space. When disassem- 
bled, they must be stored with all parts 
and accessories readily available. 

Problems of this nature do not 
exist in the shop and field operations 
of Hatfield Electric Company, Indian- 
apolis, Ind. At headquarters, hydraulic 
benders remain neatly packed in their 
original wood shipping crates. Slight 
When repairing Wagner fractional horsepower motors, you'll modifications have changed the crates 
save time and money by replacing the worn-out rotor with into convenient, mobile bender boxes 
a Wagner Standard Rotor. This way, your winders are free which can be quickly and easily moved 
for bigger and more profitable jobs. from shop to construction project and 

Special shafts are no problem. You can easily remove the all around the job site. 
shaft from the Standard Rotor and replace it with the special Four 4-in. diameter rubber-tire 
one. wheels have been added to each crate. 

And there’s no guesswork in finding the rotor you need for Iwo at the front end are the swivel 
your motors. Wagner K and M “spec” lists, when used with type for maneuvering around corners. 
the “tell all” label on the rotor package assure the right rw at the tack are the satiomary 
choice every time. You'll find the “spec” lists in Catalog type. he hinged lid is held in open 
MU-40, which is yours for the asking. 





position by a retaining chain and 
equipped with a sturdy hasp and pad- 
lock. Wood cross pieces at each end 
of the crate provide handy grips for 
moving the unit. 
They come in handy Every repair shop needs Each bender box contains a com- 
for emergency use this valuable help. It | plete hydraulic bender: the ram as- 
an ee Re ft ediet gus Cewdilille SA sembly, bending shoe bars, operating 
hee ond they'se cosy conker and piteed il ” handle and a set of bending shoes. 
to sell as replacements ws piehhteemind 1 \ If desired, the assembled bender 
for motors “too far ~ fare loneragrts can be placed on top of the crate on 
gone” for repairs. yours for the asking. the job site and used as a mobile 
bending table. At the erd of the day, 
6413 Plymouth Ave., St. Louis 14, Mo., U.S. A. the bender can be disassembled on the 
spot and locked in the box. There is 
MOTORS - BEARINGS - STANDARD ROTORS no need to move it back and forth to 
job-site tool centers or take up valu- 
able space in conventional tool boxes. 
OVER 850 AUTHORIZED SERVICE STATIONS Hatfield has transformed about 30 
OR PARTS DISTRIBUTORS such shipping crates thus far. 


It's wise to carry a stock of Wagner Be sure to get the Electrical Service 
Replacement Motors Catalog MU-40 
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WITHIN PRICE LIMITS OF LOW-COST SYSTEMS 


WHEN YOU CHOOSE THE 
C ELILE 32S 0 Is SI 


10 MODELS IN 
ORTHO-77 LINE 


The Gibson Ortho-77 fixture is ideal for 
office, stores and school lighting. Superbly 
constructed, durably finished. Beautifully 
designed. Highly efficient. ETL approved 
components. UL approved. Union made. 
Gibson quality throughout. 


Rule-of-thumb shows that fixtures represent about 50% 
of the total cost of a lighting system. The other 50% goes 
for installation and materials. That is why Gibson de- 
signed its OrTHO fixtures and exclusive Un1-Race. 
Because the Un1-RAcE is so simple and quickly assem- 
bled on the floor ... and because GIBSON ORTHO fixtures 





WITH THE 
EXCLUSIVE UNI-RACE* 


can be installed so fast... actual savings in labor and 
materials on installation are as high as 50%. 
This means that better lighting is possible within the 
limits of low-cost installations and restricted budgets. 
Get full details and specifications on the OrTHO-77 and 
Un1-Race from your Gibson representative, or write direct. 























THE EXCLUSIVE GIBSON UNI-RACE* 


This rigid channel wireway has a shock-proof outlet for each fixture, provid- 
ing a permanent anchor and fixed power source. The Uni-Race can be easily 


and quickly assembled into sections up to 48 feet long, wired complete on 
the floor, then raised and hung as a unit—directly to the ceiling, stems, or 


|-Beam and Bulb-Ts through the use of special clamps. Alignment and spacing 


for fixtures are automatic, Fixtures can be hung by two men, without tools, 
at the rate of 45 to 55 per hour—in continuous rows or at any interval of 4, 8, 12 or more feet. Spacing 
can be changed, more units added, repairs made at any time without additional electrical work and 
without interrupting service to other fixtures on the circuit. The Uni-Race saves on conduit, receptacles, 
accessories; eliminates aligning extras. It can be shipped in advance of fixtures and outlets used to 
plug in temporary lighting during final construction and painting. Ortho-77 fixtures are as easy to 
change as a light bulb—anyone can do it, no tools or special skills needed. 
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More Usage, Less Wear for Keystone XVI Crane Trolley 
Collectors. Installed on an overhead crane the same day wheel- 
type collectors went on a similar crane, they were in operation 
50% longer each day. When wheels were removed due to 
failure, the XVI renewable carbon shoe contact inserts still had 
many months of life ahead. 


Long, Hard, Hot Service at Birdsboro Steel Foundry & 
Machine Co. Loaded furnace cars move in and out of heat 
treating furnaces safely and without a hitch. Rails on each 
furnace car contact stationary columns equipped with Keystone 
LMI Pony-size Contact Rail Collectors. These reversible collectors 
offer 30% greater contact travel, efficient current transfer. 


( 


Rugged Reliability in the face of dirt, rainy and icy conditions, and severe 
misalignment. These Keystone Inverted-V Universal Collectors have operated 
for more than seven years at the Alan Wood Steel plant. They give positive 
contact wherever the going is rough, tough, and dirty—in open hearth, coke 
plant, blast furnace. 


ELECTRIC SERVICE MANUFACTURING CO., 
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roblems on his desk! } 


l HANA 
s oo 
Engineer will collaborate and... 


Keystone Conductor System (Steel, Aluminum or Copper) 
your Present System for Greater Efficiency and Economy 


Suitable ESM Equipment for the Job 


INDUSTRIES rely heavily on the Electric Service engineer for 
designing or converting power Conductor Systems. There are 
three main reasons: 
ESM ALUMINUM, STEEL, COPPER SYSTEMS—AIll three are designed 
and built by Electric Service. Each has its proper applications, resultant 
economies. The system specific to your needs is recommended with- 
out bias. 
ESM SERVICE IS COMPLETE—Engineering counsel is backed up by 
the complete line of Keystone Equipment and by ESM installation Y 
specialists. Electric Service engineers new systems, modernizes in- 
adequate systems, repairs existing systems. ' 
ESM PRODUCTS ARE JOB-PROVED—They’re at work on all types of 
materials handling equipment in every industry—steel mills, power 
plants, docks, rail yards, processing plants. Typical installations shown 
here illustrate the scope and reputation of Electric Service in this elec- 
trical power-transmission field. 
. What’s your problem?— insufficient power? . . . severe wea- 
ther er corrosion conditions? . . . production-sapping shutdowns? 
. +. excessive maintenance? Write today for assistance. 









Unhurt by Volts, Jolts are the Keystone Insulators on Fairless Works 
coke oven rails. Petticoat-type Porcelain Insulators resist contamination 
by dirt, moisture. Shock-proof, non-absorbent moulded type Insulators 
team up to protect over-running contact rails under severe conditions. 


Keystone Integrated Aluminum Conductor System reduces 
corrosion, cuts deadweight at Canton Co. Baltimore instal- 
lation. High-speed ore unloader utilizes aluminum on 
trolley conductors and on 1200-ft., 2300-volt main runway. 
Aluminum Under-running System has high current capacity, 
low voltage drop, sensitive control. 








a a | KEYSTONE 
ey ¥, INDUSTRIAL 


POWER 
PRODUCTS 


Represented in Canada by Lyman Tube 


and Bearings, Ltd:, Montreal and Toronto 


Philadelphia 32, Pa. 





MODERNIZE PLANT 
ELECTRIC SYST 


.-- Show Your Customers 
How to Turn Hidden Losse 
































Flexible, compact units fit into any plant. Allis-Chalmers unit sub- 
stations can be mounted anywhere. Tuck them into a corner of the 
production floor, mount them on balconies, in the basement, on 
the roof, or outside the building. Metal enclosures eliminate need 


for vaults and provide attractive appearance. 


Charts Show 
LOSSES wren vor. 


age is low. Upper, torque 
loss at machines. Lower, 
illumination lost. Placing 
unit substations at load 
centers shortens low volt- 
age cable, improves volt- 
age, and makes future 
changes simpler, less costly 
than with many outmoded 
plant arrangements. 


ALLIS-¢ 
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SUBSTATION 


Outmoded or inadequate plant electrical systems steal 
profits. When voltages are low you lose in machine and 
operator efficiency. Dim lighting cuts inspection and assem- 
bly efficiency. Addition of new machinery to plants with 
older systems frequently causes extra expense for long 
secondary wiring. 


Solve the problem with modern Allis-Chalmers unit sub- 
stations. Full power is distributed from the center of load. 
Voltage drop and conductor losses are kept to a minimum. 
Expensive secondary wires to equipment are short and 
flexible — it is easy to make changes at little expense. 

Let experienced substation engineers help solve your dis- 
tribution problem. Call your nearby Allis-Chalmers district 
office. Or write Allis-Chalmers, Milwaukee 1, Wisconsin, for 
your copy of “Power at Load Centers Pays Off.” 


HALMERS “... 











Product News 


Switches 


Two new 30-amp Type “G” safety 
switches—the 30-amp “small” switch 
(5%-in. by 2%-in. by 634-in.) and the 
30-amp “pony” switch (3%-in. by 2%- 
in. by 6%4-in.). Both switches are fusible, 
single throw, side operated and have visi- 
ble knife blade construction for inspection 
and maintenance. The “small” switch has 
a helper spring for simulated quick-break 
action to minimize arcing and provide 
safer operation. The “Pony” switch, de- 
signed specifically for oil burner protec- 
tion, is a 2-wire, one blade switch with 
plug fuse. Switches are sealable in both 
“Off” and “Closed” positions. The 
“Small” switch is available in either plain 
or cartridge fuse, 2- or 3-wire. 

Murray Manufacturing Corp., 
Atlantic Ave., Brooklyn 16, N. Y. 


1250 


Fhp Motor (2) 

A fractional horsepower motor in the 
new rerated frames has been added to 
this line. The new % hp totally enclosed 
fan cooled motor is recommended for use 
in dirty, dusty, fume and mist-laden at- 
mospheres. In addition to meeting all 
NEMA requirements, features include 
aluminum rotor with skewed lamina- 
tions; ventilating fan integrally cast with 
rotor, acts as rotating seal, provides same 
efficient cooling when operated in either 
direction; “Six Layer Insulation” for the 
stator windings; mechanical modifica- 
tions provide availability of NEMA 
standard “P” and “C” brackets for bolt- 
ing motor to the machine or machine to 
the motor. 

Century Electric Co., 1806 Pine St., 
St. Louis, Mo. 


(3) 


A new 400-watt fluorescent-mercury 
lamp, designated type P-H1, of the semi- 
reflector type for industrial use. If used 
in a dirt-laden atmosphere, its built-in 
reflector will permit a significant reduc- 
tion in the amount of light dissipated by 
dirt-coated reflectors. Lamp utilizes a 
phosphor coating on inner wall of its 
R-57__reflector-type bulb. This coating 
is responsible for color correction of 
light produced and also serves to direct 
about two-thirds of light output down- 
ward from face of lamp. The remaining 
one-third is radiated upward to the ceil- 
ing or can be redirected-by a reflector to 
the work below. New lamp can be in- 
stalled directly in most fixtures for 400- 
watt A-H1l, E-Hl, or J-H1 mercury 
lamps. The P-H1 lamp employs a mogul 
screw base and can be burned in any 
position. 

Westinghouse Lamp Division, 
Arthur Ave., Bloomfield, N. J. 


Industrial Lamp 


Mac- 





PATENTS PENDING - 


Electric Ceiling 


A complete, wired electrical package, 
combining light sources and ceiling as 
one, is known as the Electra-Luminous 
Ceiling. System converts the suspension 
system to a light source raceway. Track 
for plastic panels converts to the wire- 
way. This entire pre-planned, pre-wired, 
pre-cut system locks into a pre-punched 
steel structural member, fastened to, 
or suspended from the true ceiling or 
slab. The top half of the vertical race- 
way carries one, two or three sets of 
sockets—allowing the mounting of one, 
two or three banks of 8-ft lamps above 
an 8-ft section of track. Ballast is mounted 
on vertical raceway at same level as 
socket banks. Accessibility to ballast 
leads and wires from the tracks are 
through a metal door beneath the ballast 
in the lower section of the vertical race- 
way, where wire nuts secure the con- 
nection. Adjustment for leveling pur- 
poses is made possible by the lower half 
of the vertical raceway, nesting in the 
upper half—locked into place by wing 
nuts on either side. Spacer bar between 
track sections is locked by leveling wing 
nut from raceway to raceway. Literature 
is available. 

Luminous Ceilings, Inc., 
North Ave., Chicago 47, IIl. 


2500 W. 


(5) 


A new medium base pin type weather- 
proof socket, with a built-in swing-type 
finger wrench on the cap section of the 
socket. Pressure applied to the wrench 
forces the interior contact pins to 
puncture the insulating wire and make 
a positive contact. The cap also has a 
threaded brass bushing to receive the 
screw from the body of the socket. 
Listed as Cat. No. 233, the socket has a 
medium base and takes either No. 12 or 
No. 14 standard wire. The rating is 660 
watts, 250 volts. Sockets are weather- 
proof and can be used either indoors or 
outdoors. A wire suspension hook is 
supplied with each socket. 

Rodale Mfg. Co., Emmaus, Pa. 


Weatherproof Socket 


Dust Collector (6) 


A new dust collecting unit, called 
Dust-Sorb, is time switch operated and 
self-contained. It removes dust, lint, dirt 
and fume particles from the atmosphere 
down to one-millionth of an inch in size. 
A time sequence switch permits auto- 
matic operation for any part of an hour. 
With 500 CFM capacity and a non- 
overloading propeller type fan, it can 
remove 94% of the impurities in the air 
with each pass through the plenum 
chamber. The filter is serrated for a 
7 to 1 ratio. Rear of unit is equipped 
with vents so air can be circulated to 
clean the entire room. Unit meausres 
24-in. by 24-in. by 36-in., operates on 
110 volts, ac. literature is available. 

Suttle Equipment Co., 135 South La- 
Salle St., Chicago 3, IIl. 
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® Multiple locking edges for greater bond. 


Assures positive ground for electrical system. 


®@ Spring tension against locking surface 
provides permanent shake-proof installa- 


tion. 
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@ Reverse bevel on inner surface permits 
bonding edges to be pulled up tight to 
locking surface. 


@ Up to 66% more driving notches for 
easier working angle, when tightening. 


@ Heavy gauge steel. Cadmium plated for 
corrosion protection. 


COMPARE THESE vridwes} 
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These “Sure Bond” Locknuts are specifically designed to do a 


better job. Compare these features against those of other types 
of locknuts. All Midwest fittings, 2 and smaller, come equipped 
with “Sure Bond” locknuts. 


* Here is another Midwest development in providing quality 
fittings. “Quality” is just a condensed way of saying: “Getting the 
total job done—right—with the most inexpensive combination of 
material and man hours.” Engineering and producing quality fit- 
tings to meet the highest standards of electrical wiring installations, 
is our objective at Midwest. 


* a 
Midwmest Electric Wig. Campany 
uo”, MANUFACTURERS OF ELECTRICAL WIRING PRODUCTS 
1639 W. WALNUT STREET 








Panelboard (7) 


A new plug-in type panelboard with a 
breaker having a right-angle “Swingrip” 
mounting feature. The NQO panelboard, 
with QO breakers, can be used for both 
ac lighting and appliance branch circuit 
applications and is available with main 
lugs only or main breaker. Available 
either off-the-shelf or factory assembled, 
the NQO comes in 14, 20, 30 or 42 circuit 
combinations. Panelboard requires a box 
only 14 in. wide and is ideal for mounting 
between wall studs on 16-in. centers. 
Narrow width interiors allow generous 
wiring space. Fronts with doors are 
available for either surface or flush 
mounting. 

Square D Company, 
Detroit 11, Mich 


6060 Rivard St., 


Switch (8) 


A new type of light duty, slow make 
and break switch with the “off” position 
in the center. Designed primarily for use 
on ac, switch with silver plated contacts 
and one hole mounting, offers economies 
over switches designed for universal or 
de applications, because reduction in 
arcing on ac permits the use of slow 
make, slow break mechanisms with a 
simple contact structure. Ratings are 
3 amp, 125-volt ac, and 10 amp, 24-volt 
de. 

Circle F Manufacturing Co., Trenton, 
N. J. 


Fluorescent Fixture 


A new recessed fluorescent fixture de- 
signed to meet the requirements of 
modern construction techniques. The new 
packaged troffer is shipped complete in- 
cluding all hanging accessories, lay-in 
type enclosure and trim flanges. Troffer 
is shallow in depth, 414-in. overall, and 
will fit any 5-in. recess. The adjustable 
hanger brackets expand to 16 in. and are 
equipped with universal furring clips pro- 
viding simplified installation to wood 
joists and most metal furring. Troffer is 


of one-piece wrap-around construction 
with integral side trim flanges and 
snap-on end trim flanges. It is furnished 
for two rapid start lamps only with three 
enclosure types to select from including a 
one-piece Lucite diamond prismatic lens, 
a one-piece injection molded plastic 
louver, and a one-piece corrugated plastic 
diffuser. Troffer is ideal for installation 
in both new construction and moderniza- 
tion in stores, schools, offices, public 
buildings, institutions, corridors, etc. and 
is particularly suitable for residential in- 
stallations and other wood joist construc- 
tion applications. 

The Miller Company, Meriden, Conn. 


(10) 


Development of a new 300-watt stand- 
ard voltage PAR-56 flood lamp which 
produces a controlled beam rectangular 
m pattern. It is an all-glass, hermetically 
sealed, self-reflecting light source re- 
sembling the G-E sealed beam auto head- 
light lamp. It employs a mogul end- 
prong base. Applications are outdoor 
lighting for service stations, sports arenas, 
parking Jots, building floodlighting and 
protective lighting; interior applications 
for show windows, displays, stages and 
exhibits. It is intended to serve as a 
companion to the G-E 300-watt narrow 
spot and medium flood types. 

General Electric Co., Nela 
Cleveland 12, Ohio 


Flood Lamp 


Park, 





Manual Starters (11) 


Toggle switch-operated ac manual 
starters for across-the-line starting of 
small single-phase ac motors. Starters 
are available in single or double pole 
types for a maximum of 220-volt, 25 to 60 
cycles. Bi-metallic thermal overload pro- 
tection is provided with interchangeable 
heaters covering entire range of starters. 
Heaters can be interchanged from front 
without removing starter or wiring con- 
nections. Other features of the Bulletin 
6002 Type RL manual starter include 
adequate wiring space, positive action, 
trip-free silver-to-silver contacts and 
rugged construction. Type RL manual 
starter is available in general purpose 
(NEMA Type I), weatherproof (NEMA 
Type IV), or explosion-proof (NEMA 
Type VII) enclosures; open type or 
flush type with single gang flush plate. 

Clark Controller Company, Cleveland 
10, Ohio 


Light Guard 


This fluorescent light guard is designed 
especially to permit use of fluorescent 
lighting in school gymnasiums and 
special industrial applications. Three re- 
taining hinges clamp the guard firmly 
over the flanged edge of the reflector. 
On the opposite side, two wire clamps 
are easily released for bulb replacement. 

E. H. Titchener & Company, 67 
Clinton St., Binghamton, N. Y. 


Service Entrance Equipment (13) 


New service entrance equipment, called 
Control-All, Jr., supplies adequate ca- 
pacity and a sufficient number of service 
switches all within one easy-to-mount en- 
closure. Rated at 125 amps, it provides 
within one enclosure (24-in. high by 
11%4-in. wide by 354 in. deep) six inde- 
pendent, two-fuse pullout switches and 
12 plug fuse branch circuits. The six 
pullout switches act as_ individual 
“means-of-disconnect” for console ranges, 
washer-dryers, dryers, waterheaters, air- 
conditioners, and “built-in-kitchen” appli- 
ances as wall-ovens, table-top-griddles, 
surface cooking units, etc., and as “Light- 
ing Main” for 12 30-amp plug fuse 
branch circuits, sufficient in number for 
all 110-volt lighting and appliance cir- 
cuits. The device provides two 60-amp 
and four 30-amp pullout switches. The 
uppermost pullout switch is regularly sup- 
plied as a 30-amp disconnect and is pur- 
posely left unbussed to permit its use as a 
separate and independent water heater 
disconnect. The line lugs are approved 
to accept wire size from No. 8 AWG up 
to and including No. 1/0 AWG and de- 
vices are available in both surface and 
flush enclosures. 

General Switch Corp., 45 Roebling St., 
Brooklyn 11, N. Y. 
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ALL NEW! 


Multi-purpose safelock receptacles de- 
signed to eliminate dangers of fire and 
explosions caused by sparking in all 
hazardous areas for industrial, institu- 
tional and laboratory installations. Ex- 

WITH NEW 66% tension cord sets are locked into the 

sockets and cannot be removed or in- 

NEOPRENE JACKET : serted until the trip lever is actuated, 

portable electrical which de-energizes each socket, thus 
cords and cables ae. * seth ii; ¢ . 

eliminating all possibility of arcing due 

to accidental removal of cords. Heavy 

duty mercury to mercury sealed con- 

tactors automatically operate as a circuit 

breaker eliminating any need for external 

switches to receptacle outlets. All units 

are designed for use with standard flush 

type receptacles and standard condulet 

housings for service up to 400 volts. Bul- 


' . letin 600 is available. 
i | TO 4 ts H te | -— Ss ' Industrial Automation Corp., 2415 W. 


Montrose Ave., Chicago, Ill. 


A 


Receptacle Service Fitting (15) 


A new standard receptacle service 
fitting is die cast of zinc and designed 
for underfloor duct. Receptacle has extra 
large interior for excess wire and will 
take any standard single or double 

service fittings. Newly designed receptacle 

IN pacha: L VA LUE! base locks ruceptacle firmly in place. 
. Water-tight base is sealed with Neo- 

prene. It is supplied in brass or chrome. 

Howard Electric, 1700 N. Kostner 
Ave., Chicago 39, Iil. 


Baseboard Heaters (16) 


Electric baseboard heaters are now 
available in 900-watt and 1200-watt 
capacities in addition to the 600-watt 
models. Each capacity is made in models 
to operate on either 120, 240 or 208 volts. 
All basic units are 8% in. high and 3 in. 
wide. The 600-watt mode's are 32 in. 
long, the 900-watt are 48 in. long, and 
the 1200-watt are 64-in. long. Also an 
outside corner piece is now available, 
in addition to the inside corner piece, 
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both designed with smooth rounded 
corners. These, together with the blank 
sections for extension, and right and left- 
hand end caps, all matching the basic 
units, make it possible to install an un- 
broken baseboard effect which conforms 
to the design and dimensions of any size 
room. Finish is silver grey hammertone, 
which may be painted if desired. It is 
for use in homes, offices and institutions. 
Heat is automatically controlled at the 
desired level by wall-mounted low or 
line voltage thermostat. 

Electromode Corporation, Rochester 3, 
N. Y 


Switches (17) 


The interchangeable  Quiette light 
switch line and Junior Quiette line are 
now available with screw terminals. 
Binding screws are large size and take 
up to and including No. 12 wires. Con- 
tacts are alloy silver and give substantial 
capacity for all loads within rating range. 
Available in 15-amp, 120/277-volt ac 
only and 20-amp, 120/277-volt ac, single 
or double pole, 3-way or 4-way with 
brown or _ Ivory! handles. Junior 
Quiette light switch is available in 15- 
amp, 120-volt ac only, single or double 
pole, 3-way or 4-way. 

Arrow-Hart & Hegeman Electric Co., 
Hartford, Conn. 


Fans (18) 


A new line of propeller fans for busi- 
ness and commercial use, designated 
Model G Ventura fans. Units are avail- 
able with 2-speed or constant-speed di- 
rect drive totally enclosed motors. A large 
range of sizes are available with capaci- 
ties from 535 cfm to 9600 cfm. A square 
mounting panel contributes to ease of 
installation. Fan guard is of heavy 
polished wire. 

American Blower Corporation, Detroit 
32, Mich. 


BRANDED! 


RON 
66 


NEW ~ 66% 
NEOPRENE JACKET 


portable electrical 


cords. and cables 


FAR IN THE LEAD 


IN TOTAL VALUE! 


HERE'S WHAT BRANDING MEANS TO YOU: 
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Always identifiable — even 
after labeled carton and 
tags — have been lost. 


Inventory taking is 
simplified. No guessing. 
You know at a glance what 
is in stock. 


Ready, always, for the next 
job. Size of 66 Certified 
Cables put back into 
storage can be read at 

a glance. Re-assign them 
with complete confidence. 


Self-measuring. Branding 
is repeated every two feet. 
Want a twenty-foot length? 
Count ten BRONCOs 

and cut. 





100% SOLID EPOXY 
COMPOUNDS 
for embedding 
electrical windings 
end AIR DRYING 
AND BAKING 
EPOXIES for 
surface applications 


No. 3829 


EPOXY 


BAKING VARNISH 


(Thermo Setting) 


THE BORTHIG CHEMISTS have now pro- 
duced an ELECTRICAL INSULATING 
VARNISH using the EPOXY RESINS. 


NO. 3829 EPOXY BAKING VARNISH is 
a CLEAR THERMO SETTING BAKING 
VARNISH which requires no activator-and 
cures entirely by heat induced polymeriza- 
tion. It fits into your present BAKING 
CYCLES. 


NO. 3829 has good stability in the dip tank 
and the cured film offers 100% longer heat 
life than the better grade CLASS B phe- 
nolics (at 155°C.) 


Laboratory tests show higher values for ad- 
hesion, wet and dry dielectric, bonding and 
corrosion resistance at higher temperatures. 
It is recommended for those motors and 
transformers that are made to meet tough 
conditions of operation. 

Detailed information available upon re- 
quest, write us or contact a Borthig Agent. 











Lighting Pole Base 


Lighting pole bases equipped with a 
3-wire, 20-amp, 250-volt polarized 
weatherproof receptacle for plugging in 
small power tools or trouble lights. All 
four sizes of malleable iron pipe bases, 
threaded for uprights of 2-in., 2%-in., 
3-in. or 4-in. pipe size can now be sup- 
plied with the receptacle cover, as well 
as with the standard cover on right. 
Applications are airports, bus and truck 
terminals, railroad yards, maintenance and 
shipping areas, or wherever there is need 
for the occasional use of electric hand 
drills, grinders, sanders or portable light- 
ing. Another application is for connect- 
ing in-car heating or air-conditioning 
units at drive-in theaters. 

Hope Electrical Products Co., 327 
Wilson Ave., Newark, N. J. 


Time Switch (20) 


A weather actuated time switch, called 
the Weather-Chron, for Day-Night or 
7-day programming of all heating sys- 
tems. The outdoor temperature auto- 
matically resets the time the heating 
starts in the morning and the time of 
cutback at night to assure comfort tem- 
peratures when needed. It stops all heat 
input to building when outdoor tempera- 
ture rises above an adjustable pre-selected 
minimum. An added safety feature au- 
tomatically eliminates the night setback 
when outdoor temperature drops below 
an adjustable pre-selected low level. 
Time switch can be used in any space 
heating control circuit in any residential, 
commercial or industrial installation 
where lowered night or weekend tem- 
peratures are desired. 

Automatic Devices Co., Inc., Western 
Springs, Til. 
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ihe Skys [he Limit” 


—when you build with UNISTRUT 


Mr. Strut shows how flexible UNISTRUT framing 


Complicated cable and conduit As a support and raceway for flu- 


installations like this are quickly 
solved when you “ise adjustable 
UNISTRUT framing. This bolt- 
together system goes up fast, on the 
spot without welding or drilling. 
Adjustments are made by loosening 
a bolt—as work progresses or any 
time later! 


orescent fixtures, UNISTR UT fram- 
ing installs quickly on any ceiling. 
Rigid channels take fewer hangers 
and keep fixtures in perfect, perma- 
nent alignment. This complete sys- 
tem has cut as much as 50% from 
fixture installation costs. 


Here you see how 
UNISTRUT channels 
and fittings, with maple 
and porcelain insula- 
tors, combine to sup- 
port switch gear in a 
refinery plant. On com- 
plicated jobs like this, 
adjustable UNI- 
STRUT cuts engineer- 


This installation in an 
industrial plant shows 
how trapeze frames of 
UNISTRUT channels 
are used to support 
conduit around a 
corner. The flexibility 
of this system and 
its rapid, on-the-job 
assembly make even 


ing and construction 
time to a minimum, 
and makes possible 
changes or additions at 
any time. 


the most difficult sup- 
porting jobs go fast. 


Send today for your free copy of the 78- 
page catalog No. 700. Shows countless 
examples of how to rack, frame, suspend 
and support all kinds of mechanical and 
electrical equipment. 


U. S. Patent Numbers 
2541908 2329815 
2696139 2380379 
Other patents pending 


2327587 
2363382 


2345650 
2405631 


UNISTRUT PRODUCTS COMPANY 
1013 W. Washington Bivd. 
Chicago 7, Illinois 
Please send without obligation items checked below: 
0 Catalog No. 700 © UNISTRUT saompie 


This simple, three-step assembly 
shows why UNISTRUT framing 
saves you time and money on elec- 
trical framing. The special spring- 
held nut holds strong as a weld, yet 
no welding or drilling is ever re- 
quired. Only a hacksaw and wrench 
are needed to build frames for al- 
most everything. 


Dept. E-11 


Company 
Address 











Conforms to the standards 
of the Electrical Service 


Connector Institute 





DOSSON “F"” 
SPLIT BOLT 
CONNECTOR 


Fabricated from high strength alloys (better than 
average steels), the Dosson “F” is cold-formed for 
uniform quality. Maximum contact pressure is 
assured by a high translation of tightening 
torque. Full length pressure bars with rounded 
edges prevent load concentration and crushing 
of corductor. Built to withstand high overload, 
vibration. Highly corrosion 

resistant. 


Mail coupon for FREE a 
Dosson ‘“F’’ Connector 


DOSSERT MFG. CORP. 


TeCMMICAL 249 Huron St., Brooklyn 22, N. Y. 


Pushbutton Enclosure (21) 


Oil tight pushbutton enclosures fabri- 
cated from 14 gauge steel in ten standard 
sizes for 1, 2, 3, 4, 6, 9, 12, 16, and 25 
control units. The enclosures are of all 
welded construction. The cover with a 
sponge neoprene gasket is fastened to the 
box by four nickel plated captivated 
screws which thread into closed tapped 
holes located in box flange. Cover has a 
special hinge arrangement to permit it to 
be removed from box or to be swung 
open for easy wiring of cover mounted 
control units. Pushbutton openings are 
located on 2%-in. centers and are shaped 
to accommodate any standard make of 
control unit while retaining an oiltight 
seal. Enclosure which has two external 
mounting feet may be used in any posi- 
tion,” vertical or horizontal. Conduit 
connections may be of any desired size 
and at any desired location. 

Hoffman Engineering Corp., Anoka, 
Minn. 


Electric Plant 


A new fightweight model in the AK 
Series of portable electric generating 
plants. Model 105AK is a 1500-watt, 
60-cycle, ac electric plant. Offered in two 
versions: Model 105AK-1P, weighing 
125 pounds, equipped with tubular 
aluminum carrying frame as standard 
equipment; and Model 105AK-1M, 
weighing 130 pounds, designed for sta- 
tionary service but with carrying frame 
and 2-wheel dolly optional. The all- 
climate generator is direct-connected to 
an Onan 4-cycle, heavy-duty, air-cooled 
gasoline engine for permanent trouble- 
free alignment. Extra-large, long-life 
bearings; rotating Stellite faced exhaust 
valve; solid Stellite exhaust insert; 
built-in governor and high-tension, radio- 
shielded magneto ignition are some of the 
features. 

D. W. Onan & Sons, Inc., Minneapolis 
14, Minn. 
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For top value... in any type... get JENKINS 


SOL 


BEST BUY FOR PLANT SUPPLY * 


All types of GOLD SEAL TAPE — Friction, Rubber, Plastic — 
are packed in 10-roll cartons as well as single rolls. 

Every roll cellophane-protected, stays fresh. 

Jenkins Bros., Rubber Division, 100 Park Ave., New York 17. 


DIAMOND SEAL 
Friction and Rubber Tapes 
are also made by Jenkins Bros. to ASTM specifications 
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f 10 reasons why it's wise to buy J 








They reduce production downtime. No 
They offer the highest degree of person- time is lost locating or replacing fuses. They eliminate replacement costs and 
nel protection. Live parts are covered, Breaker can be reset as soon as fault maintenance. First costis the last. No 
even when enclosure cover is open. is cleared. replacement parts or fuses are needed. 

















They safely carry continuous current 
They prevent possible single phasing rating indefinitely. Breakers must carry They save mounting space. Require 
when a fault occurs. All poles trip 100% of load indefinitely without ex- less space than same rated enclosed 
simultaneously ceeding temperature limits. fusible switch. 


Nema 1 "F” Frame Nema 1A “KL” Frame Nema 7 
Enclosure Breaker Enclosure Breaker Enclosure 
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They are completely tamperproof. 
Breaker is calibrated and sealed at 
the factory. 















































They can-be equipped with internally 
mounted auxiliary devices for under- 
voltage protection, remote tripping and 
indication of circuit condition. 


t Breaker Protection 


They are twice-tested individually at 
the factory to insure uniformity of 
operation in the field. 


They incur low watts loss. Welded 
connections and silver alloy con- 
tacts provide low watts loss through- 
out the life of the breaker. 


I-T-E Molded Case Circuit Breakers are rated through 600 volts a-c, 250 volts 
d-c, 10 through 600 amp. I-T-E also supplies a complete line of enclosures for 
all applications. Contact your I-T-E representative or authorized distributor 
for the Speedfax Catalog. Or write Small Air Circuit Breaker Division, I-T-E 
Circuit Breaker Company, 19th and Hamilton Sts., Philadelphia 30, Pa. 


i-T-E CIRCUIT BREAKER COMPANY e¢ Small Air Circuit Breaker Division 
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Lighting Units (23) 


A new line of “Curvette” reflector 
lighting units. They have 7%4-in. long 
spun aluminum shields in streamlined or 
Swedish modern design. Either style can 
be furnished in anodized (Anodal) 
aluminum finish or jet black. Two mount- 
ing arrangements are provided—chrome 


plated mounting arm, threaded %-in. to 

XLOKA AST. rd fit aluminum fianges for single lamp, 
twin or three lamp installations; chrome 

plated swivel type attached to black 

easy ses conduit reaming mounting plate for installation directly 


to 3%4-in.-4-in. outlet box. Bulletin No. 


with this self-feeding | 1080 is available. 


Steber Manufacturing Co., Broadview, 


RIkID |° 


Spiral ... turns into the work 
smoothly, no chatter. Famous Rimaip 


heat-treated cutting edges mean clean reaming, 
extra long service. Quick enlarging of 
conduit box outlets—and holes in sheet metal. 
More for your money—buy the 2-S at 
your Supply House. 


| Al o> A new high speed, diamond bit masonry 


LonGrip ‘ and glazed tile hand drill, known as 
: Model A-1 Hanmole. It is equipped with 
5 long straight flutes ' a special integral water injection system 
ream clean, j which forces water down the center of 
: the drill bit to act as a cooling agent. 
Quick-change adapters allow bit size 
differences of from %-in. to 2-in. O.D. 
The drill operates on standard 110-volt 
power. Unit is designed especially for 
the hand operation of cutting holes in 
glazed tile, glazed brick, concrete, 
granite, marble and other hard building 
materials. Any standard faucet is ade- 
quate for the water supply. A_light- 
weight pressure tank capable of supply- 
ing water for 30 minutes of drilling is 
available for outside jobs. 
Molco Drilling Machines, Inc., 1100- 
20th St., N.W., Washington 6, D. C. 


Hand Drill (24) 


easy to control. 
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In modern industrial and commercial’ 6 


F a 2 
there are two major components of electrical dis 


tribution systems, busway and switchgear. 
Uni-Bus busway provides a new concept in elec- 
trical distribution. Industrial and commercial in- 
stallations are more flexible, safer and truly eco- 
nomical with the new Uni-Bus busways. 
For numerous: tap-offs, as in industrial plants, the 
Uni-Bus plug-in system is ideal. To carry current 
from one point to another with only a few tap-offs, 
as in lighting risers in office buildings, the Uni-Bus 
feeder system is most economical. 
To obtain maximum efficiency from the Uni-Bus 
system, co-ordinated overload and short-circuit 
protection is essential. This is accomplished best 
with Roller-Smith switchgear expressly designed 
with that aim in view. Extensive testing at Roller- 
Smith is the basis for sound engineering co-ordina- 
tion between Uni-Bus busway and switchgear. 

.. That’s why we selected the name BUSGEAR to 
the completely co-ordinated system manu- 


aller-Smith under ove roof and under 
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WESTINGHOUSE 
40W WHITE 
U-SA 





Ss hi sirens 


Ask these 

questions, too, 

when you judge 

a fluorescent lamp... 


Is it made 
with Halo Phosphor? 





No other phosphors in use today can match 
Halo Phosphors for maintaining high light 
output and original color. Westinghouse (and 
only Westinghouse) uses Halo Phosphors 
throughout its entire fluorescent lamp line. 


Is it the correct 
type, size and color 
for the lighting 
job to be done? 





In the Westinghouse fluorescent family of 290 
different lamps—including Slimline and Rapid 
Start—there’s a type and size precisely right 
for every office, plant and merchandising 
application. Colors include seven different 
shades of “white” alone. 


How about 
quality control? 





From raw materials to finished product, every 
Westinghouse fluorescent lamp is subjected 
to 480 inspections and tests before approval 
for shipment. 


For the full story on how 
to get more for your 
money in fluorescent 
light, contact your 
Westinghouse Lamp 
Representative. 


you Can Be SURE...1F iTS 


Westinghouse | 


204 








| 
| 





Directional Sign (25) 


New directional wall sign with down- 
light provides a plastic bottom shield for 
general illumination, removable for quick 
access to wiring and easy maintenance. 
Model 305 is completely wired and may 
be adapted for two sockets. Sign is 
rounded with 4uted front and _ sides. 
Colors available are white with red 


letters, red with white letters, white with 
green letters, or green with white letters. 
Carved or raised letters and other varia- 
tions in lettering styles are available. 

Atlas Electric Products Co., 315 Ten 
Eyck St., Brooklyn 6, N. Y. 





Drilling Rig (26) 

A new Powerjak pressure drilling rig 
has been added to the Powercrat line. 
It is ideal for drilling overhead in con- 
crete or steel; horizontal through walls; 
vertical up and down. It has 1%-in. 
pipe extension for desired height. 
Features are: fingertip operation; an 
18-in. travel on hydraulic ram; %-in. 
special Thor drill 350 rpm; capacity up 
to 4-in. holes in steel or concrete with 
holesaws or carboloy core drills; quick 
release valve. It can also be supplied 
with electric hammer, plain or self 
rotating or larger size electric drill. 

Modern Suppliers, Inc., 712 East 
136th St., New York 54, N. Y. 





radhiy 


Tool (27) 


A new powder-actuated tool, called 
the Duo-Jobmaster, which simplifies on- 
the-job fastening. A feature of the tool 
is that it can be used for either a %-in. 
stud or a %4-in. stud with only a simple 


change of the barrel. A workman can 
carry the spare barrel in his pocket and 
make the change where he is working. 
The base, handle and shield are chrome- 
plated. The tool will not fire unless the 
base plate is flush with the surface. 
Ramset Fastening System, Winchester- 
Western Division of Olin Mathieson 


Chemical Corp., Cleveland, Ohio. 





(28) 


A new light weight industrial fixture, 
Catalog No. I-240, is designed to meet 
the requirements of modern service areas, 
light industries and home workshops. 
The reflector is porcelain enameled 20 
gauge steel and has apertures providing 
ample uplight to evenly illuminate the 
ceiling minimizing glare and contrast. It 
is furnished for two 48-in. rapid start 
lamps only with ample knockouts pro- 
vided for ceiling or stem suspension and 
installation in continuous rows. 

Miller Company, Meriden, Conn. 


Industrial Fixture 





i 


Control Panel (29) 


Control panels for automatic operation 
of all types of equipment can be made 
to specification, either for original equip- 
ment application or on-the-job require- 
ments. Panels feature new and improved 
circuitry specifically designed to insure 
reliability. Panels are available as open- 
type or enclosed in dust-tight, explosion- 
proof, water-tight and drip-proof cabinets 
—all meeting J.I.C. recommendations. 
Typical examples include use on process 
equipment, machine tools, microwave 
equipment, textile and similar machinery, 
printing presses, sequence operations, 
warning panels, fuel flame control and 
load transfer. 

Industrial Control Panel Co., 517 W. 
Monroe St., Chicago 6, III. 
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how to judge a fluorescent lampmm... point no. 











J Fluorescent lamps deficient in light output 
are apt to be costly at any price. Reason: 
ask about 1IiGI , ST 


in order to attain a given light level with 


such lamps, you need not only more of the 
i j G io T lamps themselves, but also—to hold and 
operate the extra lamps—more fixtures and 
more power. Thanks to a steady stream of 
new ideas in its fluorescent lamp design, 
O U Yy = LU y materials and manufacture—ideas carefully 
evaluated through photometric testing as 
shown above— Westinghouse now offers 


you fluorescent lamps conservatively rated 
for light output at up to 63 lumens per watt. 


you CAN BE SURE...1F ITS Westinghouse 
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Circuit Breakers (30) 


eS 
“ % Y 5 f 4 ) W r R A new interrupting rating of 50,000 
ig L U S 4 * T amps (asymmetrical RMS) at 240 volts 
ac for L frame molded case circuit 
VW adae breaker (600 amps max.). The new 
0 U af L fb T S 7 0 R rating—a 25% increase over the device’s 
previous interrupting rating of 40,000 
amps at 240 volts ac—allows more ap- 
i i j plication flexibility in 240-volt ac circuits. 
flat strap mounting speeds installation The increased rating applies to all amp 
ratings of the G-E L frame breaker, from 
125 through 600 amps. 
NO 3860 FOR SINGLE GANG BOX Also new, separate 480-volt ac inter- 
. rupting ratings for G-E molded case 
circuit breakers. For F, J, K, and L 
features -( frame sizes, the new 480-volt ac inter- 
ees, - ee rupting ratings are 15,000-amp, 20,000- 
Phosphor Bronze Contacts Ar Bhew ot amp, 25,000-amp and 35,000-amp_re- 
Clamp Elevator-type 0 spectively. 


Terminals General Electric Co., Trumbull Com- 
Patented Revolving Rear 


ponents Department, Plainville, Conn. 
Plate / 


Back Wired 

Sturdy Construction 
Nema “L” Shaped Siet 
30 Amp/250 Volts 
U/L Approved 





features... 


Phosphor Bronze Contacts 
Clamp Elevator-Type ss / 
Terminals . , 
Back Wired 


‘Sturdy Construction Oiler (31) 


Nema “L” Shaped Slot The Ridgoilr (Ridge Oiler) solves the 
30 Amp/250 Volts 


\ problem of how to flood dies with cutting 
U/L Approved oil while threading pipe with hand die 
stocks, by muscle or power drive. The 
oiler is portable, consists of a removable 
15-in. wide chip pan in an oil reservoir 
with carrying pail, from which a screened 
hose connects with a hand-operated oil 
pump-gun. Placed under the work, the 
device catches oil, chips and cut-offs, 
keeping floors clean, while allowing an 
endless stream of clean oil on dies, cool- 
ing and protecting them. 


T € Rid« é Te ol ‘0 ( ) z ) i 
3 WIRE DRYER CORD SET wae v1dg y Company, Elyria, 
with “L” shaped slot 
features... 
Molded On Rubber Cap - Finger Grip Head 
Extra Strong Brass Blades Coded Conductors 


Nema “L” Shaped Plate > Lengths up to 48 inches 
Designed for Heavy Duty * 30 Amps/250 Volts 


Motors (32) 


An improved line of direct current 
armored motors with an advanced in- 
sulation utilizing Class H materials has 
been announced. The new insulation will 
withstand temperatures of 180° C. Class 
H insulation has been adapted to three 
main sections of the armored motor-— 

SEND TODAY FOR YOUR FREE COPY OF OUR the field coils, armature coils and the ~ 
NEW 4-PAGE FOLDER ON POWER OUTLETS (Ask for Catalog #38) main area of the armature insulation. 
Silicone treated mica mat is used on 
commutating and exciting field coils and 
on armature coils. All new G-E Class 
H insulated coils may be interchanged 
with Class B coils in older motors of the 
line. 

General Electric Co., Schenectady 5, 
| ie 2 
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ALUMINUM 


OR GALVANIZED STEEL 


SUPPORT SYSTEMS 


FOR POWER AND CONTROL CABLES 


IN-FREE-AIR 


DESIGNED anv DEVELOPED BY HUSKY PRODUCTS 


We are proud to be considered the leaders in our field. We 
specialize in electrical cable support systems and are slowly 
followed by all others in: 


1. The longer lengths we pioneered for field labor savins. 


2. The slip-on expanded metal splices originated by us for 
lower erection costs. 


The use of structurally sound racks with fully inserted 
and welded rungs. 


The principle of designing for long spans to save sup- 
ports. 


The use of aluminum to reduce the “installed cost’ and 
give a “maintenance free installation.” 


We still offer the longest racks, troughs and baskets 

designed for the longest spans and heaviest loads. We 

are still alone in pointing out the great importance of 

high pressure joints for splices to give sound electrical 

as well as mechanical connections and are also alone in 

offering the large radii fittings suitable for any cable 
size,—but hope that, for the benefit of the 
ultimate user, these and all our other fea- 
tures will also soon be copied. 


For the convenience of our customers we 

shall continue to feature the ‘“COMPLETE 

TO-THE LAST BOLT” electrical cable sup- 

port system including time-saving installa- 
tion tools, will continue to help 
the contractors with lay-outs, 
take-offs and erection diagrams 
and will continue to excel in de- 
livery and service rendered. 
“HUSKY DOESN’T COST—IT 
PAYS.” 


AVAILABLE THROUGH LEADING CABLE MANUFACTURERS 


HUSKY PRODUCTS, INC. 


5300 VINE STREET, CINCINNATI 17, OHIO 











| 
| 
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Wiring Devices (33) 


A complete line of tandem blade, 15- 
amp, 250-volt, grounding type devices has 
been added to this line of heavy duty in- 
dustrial wiring devices. Included in the 
line are different types of receptacles, 
caps, cord connectors, a motor base, and 
an extension cord set in four cord 
lengths. In addition, there is a connector 
set in the Flip Seal design. All items are 
Underwriters’ listed. 

Rodale Manufacturing Co., Inc., Em- 
maus, Pa, 


Mercury Lamps (34) 


Improvements to four of G-E’s 400- 
watt mercury lamps—H400-El, H400-J1, 
H400-R1I, and H400-RCl—now produce 
from 5% to i2% more light initially, 
give better light maintenance, have 
longer life, and are more uniform. In 
the new construction of the lamps, silver- 
plated wire replaces metal bands in the 
framework of the mount which supports 
the mercury element inside the outer 
bulb. The silver finish reflects light which 
heretofore has been absorbed by metal 
bands, and the wire framework permits 
more light to get out. 

General Electric Co., Nela Park, Cleve- 
land 12, Ohio. 


Fluorescent Lighting (35) 


A new Acusti-Luminaire, combining 
light and sound control in one lighting 
fixture. Individual reflectors of sound 
absorbent white fibre-glass give acousti- 
cal treatment while utilizing full light 
reflectivity. Light is provided by use of 
side and bottom panels of corrugated 
Lumi-Plastic. Unit mounts directly on 
ceiling. Available in 2-, 4- and 6-lamp 
styles; 19-in, 24%-in, 3634-in, and 48- 
%-in. widths; 48-in., 72-in. and 96-in. 
lengths. Depth of all fixtures 6%4-in. 
Literature is available. 

Luminous Ceiling, Inc., 2500 W. North 
Ave., Chicago 47, Ill. 

















THE BALDOR ROTOR 





E- 
CONTAINED IN oun Miiiaiindan cea LIne 


The rotor is the very heart of any electric motor, and the Baltric Motor contains the heart of 
a champion. Advanced engineering and improved techniques mark the entire Baltric 

line of completely enclosed motors which have achieved a rotor with 

less noise .. . better balance. 


The new Baltric Motor is designed and built to attain the utmost in stamina and 
performance with less bulk and less weight. Baltric Motors can be engineered 
to meet your special mechanical and electrical requirements. Remember . . . 
they are totally enclosed, Streamcooled . . . your Best Buy is Baltric! 


Original Streamcooled Baldor Motors Available — Built to Former NEMA Standards 


B arvor ELECTR iI ¢& c O™mM PAN Y 


Baltric Motors Are Availoble in Polyphase * Squirrel Cage + Induction and Sinale Phase « Capacitor Start « Induction Run Types 
4353 DUNCAN AVENUE = St. tous 1710, MISSOURI 
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WHERE METICULOUS 
CONTROL OF PRODUCTION 
QUALITY COUNTS MOST. . 


AWARD WINNING PLANT SPECIFIES 
HUBBELL WIRING DEVICES THROUGHOUT 


outlet, right, as used at 
Adamas to ground this 





No. 5266 


Office equipment at the 
Adamas pliant is safely 
grounded with heavy duty 
devices like the 5266 3- 
wire rubber cap and the 


housing-mounted No. 5284 
single convenience outiet. 


FOR UTMOST WIRING WIRING MENT) DEVICES 
SECURITY AND DEPENDABILITY ee 


SPECIFY HUBBELL. 


HARVEY HUBBELL, INC. 


BRIDGEPORT, CONN, 


Switches (36) 


Every switch in the Arrow-Hart 
Quiette light switch line—Lifetime, In- 
terchangeable and Junior—can now be 
supplied with a radioactive luminous 
button situated in the tip of the operat- 
ing lever. The Glo-Tip buttons will glow 
continuously. They are designed to comply 
with U. S. Armed Forces specifications 
for radioactive luminous materials. 
Switches are suitable for home, com- 
mercial and industrial installations when- 
ever it is desirable that the light switch 
may be located instantly during darkness. 

Arrow-Hart & Hegeman_ Electric 
Company, Hartford, Conn. 


Insulation Resin (37) 


An improved version of “Scotchcast” 
insulation resin in the “Unipak” field- 
fuse container has been announced. Three 
sizes of the package are available. Use of 
the epoxy-type resin in the special self- 
mixing package makes it possible to 
make “factory-perfect” splices in power 
and communications cable under field 
conditions. The splice is embedded in 
liquid resin which then hardens without 
application of heat, forming a permanent, 
moisture-resistant jacket of durable in- 
sulation material. Improved “Unipak” 
container consists of a single package 
with a barrier strip sealed across the 
middle separating the resin and activator. 
Pulling on the sides of the container 
breaks the barrier strip allowing the 
resin and activator to mix. 

Minnesota Mining and Manufacturing 
Co., St. Paul, Minn. 


Switches (38) 


A new line of heavy duty, 20-amp, 
120/277-volt interchangeable Quiette 
light switches. It has silver alloy con- 
tacts and is offered with screw terminals 
in single or double pole, 3-way or 4-way. 
with brown or Ivorylite handles. It is 
ideal for installation in hospitals, hotels, 
and other commercial, institutional and 
public buildings. It is listed by U.L. 

Arrow-Hart & Hegeman Electric Co., 
Hartford, Conn. 


Product Briefs 


(39) Buck Manufacturing Company, 
Los Gatos, Calif., is marketing a new 
magnetic plate clamp under the trade- 
name of “Bux” (40) A new dual- 
purpose wire, called “Densheath 900”, 
which can be used both as a building 
wire and a machine tool or appliance 
wire has been announced by Anaconda 
Wire & Cable Co., New York, N. Y. 
; (41) Duro-Test Corporation, 
North Bergen, N. J. has developed a 
new incandescent lamp comparable to 
its fluorescent Candelite. 

(42) General Electric Co., Hudson 
Falls, N. Y., has developed a 50-kilovar 
power capacitor (43) A newly de- 
veloped footswitch, Model FS 15 AM, 
which features floor mounts has been 














announced by Vemaline Products Com- ees HUBBELL CONTRIBUTES 


pany, Hawthorne, N. J..... (44) The 
Routo-Jig is a completely new type PRODUCT QUALITY 
of portable electric tool introduced by 
Porter-Cable Machine Co., Syracuse, | 
ey AND PERFORMANCE 
(45) The R.C.S. Tool Corporation, | 
Joliet, Ill., has announced new im- 
provements in the new model Super 
(46) A new, pressure-sensi- 
tive, aluminum foil tape used as a mois- 
ture vapor barrier in communication 


cable splices has been introduced by 
Minnesota Mining and Manufactur- 


4 ; 
ing Co., St. Paul, Minn (47) An Za hi Adamas Carbide 
all-purpose sabre-type power saw, Zz LA ah x Bakeowod as cheng -Sa xe) 
Model 505, has been introduced by . KENILWORTH, N. J 
Wen Products, Inc., Chicago, IIl. ; 

(48) Two new 2 mil Polyester “My- Chosen by Factory Management and Maintenance 
lar” Film, electrical heat curing tapes | from among 500 entries as one of the ten most 
are now available from the Permacel significant plants of the year. Adamas foremost in 
Tape Corp., New Brunswick, N. J. its field for production quality, specified Hubbell 
; (49) Tod-Lite, Inc., Oklahoma wiring devices throughout its plant. 

City, Okla., has announced a new port- SEVER 
able spot and emergency light Plant Engineer oe rt 
(50) Baldwin-Rice Corp., Boston, Electrical Contracto LIGHTNING ELECTRIC SERVICE INC 
Mass., has introduced electric con- causa ean 
vectors for home and industrial uses. Hubbell Supplier MONARCH ELECTRICAL SUPPLY CO., INC 

(51) Hickok Electrical Instrument | 4 peewee, M4 
Co., Cleveland, Ohio, has announced 
a new, portable multimeter, featuring 
a new technique that protects both 
meter and the entire internal circuit No. 5282 
against accidental burnouts. be O7s ” 

(52) Two new 35 kw electric plants ee @ Circled right, Hubbell 
are now in production and being mar- gg ind oh anadtiant 
keted by Kohler Co., Kohler, Wis... . ° 

(53) soe — ee bile 2 ome ; ar ayer 2. 
is a null reading 1eatstone Bridge for j 

measuring the resistance to ground of f Ha yt Pg 
driven ground rods, buried piping sys- Twist Lock No. 7417 and 
tems, grounding systems for power : 7411 on machine at left 
plants, transmission line towers, radio 

and television antenna grounds, indus- 

trial plant grounds. It is manufactured > No. 7517 

by Borden Engineering Company, Div. ; 

of M. J. Johnson Aircraft Engineering ; ; At right, main furnace 
Co., Morris Plains, N. J ‘ room ot the Ademes plant 

4 ; : sn bi showing rugged Hubbell 

(54) A new polyester fabric in non- Twist Lock units (7517 re- 
woven, felted form for wrapping coils, ceptacle and 7311 cap) 
transformers, motors and other elec- ‘ used in connection with 
trical components has been announced the furnace controls. 
by Minnesota Mining and Manufactur- 
ing Co., St. Paul, Minn. ~ « Meee 
Century Lighting, Inc., New York, No. 7411 
N. Y., has introduced C-Lector, which 
is a remote control preset switching ere Twist lock enits lke the 
system. .. . (56) A new heat-reactive 4-wite Na. 7411 cap pre- 
r ; t : . vide a secure, vibration 
insulating varnish for impregnating proof and pull proof con- 
electricai coils for stationary and mov- ; nection used on test equip- 
ing parts on Class B equipment has } ment in the Adamas 
been developed by the Schenectady laboratory. Illustration 
Varnish Company, Schenectady, N. Y. : shows 7411 and 7410 re- 

(57) Thayer Industrial Products ceptacle in use. 

Co., North Caldwell, N. J., offers a new 
line of Tipco distribution blocks de- | 
signed to simplify wiring of panel- ‘ No. 1201 


boards and switchgear. .... (58) A 
new 1200-amp, “i stick; le. Ae Qk, tees Se 
- .? per AC switches contro! the 
switch completes the line of PES modern fluorescent light- 
switches manufactured by Line Mate- - ing used throughout the 
rial Company, Milwaukee, Wis... . . > Adamas plant. 
(59) Rodale Manufacturing Company, 
Inc., Emmaus, Pa., announces a new 
series in its line of trouble lamps. 
(60) Socket-mounted voltage con- 
trols, being offered by Line Material 
Company, Milwaukee, Wis., are de- 
signed to actuate oil switches for 
capacitor bank switching. 








SOLD ONLY THROUGH 
AUTHORIZED 
ELECTRICAL DISTRIBUTORS 


HARVEY HUBBELL, INC. 


BRIDGEPORT, CONN. 











WE’RE KNOCKING HIM 
RIGHT INTO YOUR LAP! 


Here’s how Kennecott helps you tims don’t recognize him for the scoundrel 
make the most of SKIMPY WIRING! he really is. They must be told, and Ken- 
He’s an ugly, weak-wired villain, and he necott is telling them! 

lives in more than 80% of the homes in 
your area! But for all his nasty habits, 
Skifipy Wiring can mean money to you! 


Full-page ads like the one you see below 
are putting the spotlight on Skimpy Wiring, 
giving him the blame for the electrical trou- 
By causing no end of electrical annoyances, bles he causes. You benefit directly from 
Skimpy Wiring sets up your local home- these Kennecott ads since all of them wind 
owners as Grade A prospects for profitable up by telling the reader to call in an elec- 
re-wiring business! trical contractor! 


Unfortunately, most of Skimpy Wiring’s vic- It will pay you to tie in with Kennecott! 


FREE TIE-IN MATERIAL! 


Add punch to your own local drive for adequate 
home wiring! Send today for free reprints and 
poster-sized blowups of Kennecott’s full-page 
Saturday Evening Post and This Week magazine 
ads. Get free copies of the educational booklet, 
“The ABC of Home Wiring.” Ask for complimen- 
tary Home Wiring Wall Chart, mat service folder 
and list of at-cost prices for large-quantity orders 
of all material available. No cost or obligation! 
Just write Kennecott Copper Corporation, Dept. 
EC115, 161 East 42nd St., New York 17, N. Y. 


Kennecott Copper Corporation 


Fabricating Subsidiaries: CHASE BRASS & COPPER CO. * KENNECOTT WIRE & CABLE CO. 
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CATALOGS and 
BULLETINS 


(61) InrraRED Heat on your farm, 


Amazing Tine Savers 


FOR PIPEFITTERS ¢ ELECTRICIANS 
PLUMBERS e« MAINTENANCE MEN 





| 
| 





SEE THE: 


Write for catalog of 
Millers Falls Tools 


MILLERS FALLS COMPANY 
Dept. EC-1, Greenfield, Mass. 


214 ELECTRICAL CONSTRUCTION AND MAINTENANCE . . 


Save time. Save work. These rugged new 
hole saws will speed - countless jobs for 
you. With a special ae bie speed steel cutting 
edge welded to a tough chrome-vanadium 
me they bite through practically any ma- 
terial. 

You can use them to cut into metal pipes 
and tanks — or for boring holes fast in walls, 
floors and partitions. They go through wire 
nails, screws, metal lath and most other metal 
obstructions without damage to their sharp 
cutting teeth. 

Depth of cut is a full 214”. And, since 
these saws can follow through the holes they 
make, you can cut to almost any —. by 
removing the core as you go alon 
chip clearance, so necessary for rapi aon 
is assured by the spiral elevator groove in 
the body of the saw. 

Get a set of these remarkable new Millers 
Falls Deep Cut Hole Saws. They come com- 
plete in the compact steel carrying case 
shown above — 6 saws from 1%,” to 2%,” 
diameter, plus 2 mandrels with +” = 
drills. Buy yours today. They'll pay you 
fast in the time and work they save. 


AT YOUR SUPPLIER TODAY 


MILLERS FALLS 






TOOLS 


SINCE 


I868 


a 12-page booklet, describes methods 
of employing heat lamps for brooding 
poultry and livestock, points out 
numerous other applications of heat 
lamps in farm operations. Sylvania 
Electric Products, Inc. 


(62) ANcHortNnG Devices for hollow 
and masonry walls are listed in a 56- 
page pocket-size catalog 5504 which 
includes illustrations, dimensions, drill 
size and safe working loads. The com- 
plete line of hand and electric drills 
is also covered. Star Expansion Bolt 
Co. 


(63) DrieseEL GENERATING PLANTS 
ranging in size from 8 kw up are 
detailed in a compact folder giving 
engine data and generator specifica- 
tions. Universal Motor Co. 


(64) Power PANELs employing “ET” 
type circuit breakers are the subject 
of 20-page bulletin CBP-455. Con- 
struction features of both panels and 
breakers are illustrated along with 
extensive data on dimensions, operat- 
ing characteristics and layout. Bull- 
Dog Electric Products Co. 


(65) KitcHEN Fans and _ range 
hoods. Dimensions, design features, 
duct requirements, and _ installation 
techniques are covered in 4-page 
folder Form KAII which contains 
illustrations of the complete line and 
accessories. Stewart Industries, Inc. 


(66) Watt-To-Wa tL LIGHTING sys- 
tem is described in a 6-page folder 
illustrating construction methods and 
components as well as data for 
calculating equipment requirements. 
Form 800. Smithcraft Lighting Divi- 
sion. 


(67) PorTaBLe BAND Saw weighing 
110 lbs with table may be used in 
horizontal position for pipe cutting 
or vertically for other cutting jobs. 
Three-speed, 4-hp model is detailed in 
catalog G-55, 8 pages, with several 
other heavier saws. Wells Mfg. Corp. 


(68) Test EguipMEntT for electronic 
and electrical systems. Catalog R36A 
covers the manufacturer’s complete 
line. Weston Electrical Instrument 
Corp. 


(69) Batrery SERVICE manual covers 
methods of repair, testing, and in- 
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NATVAR 400 means 


this Stator is SET 
FOR LONG LIFE 


Fairbanks-Morse has been building high de- 
pendability power generating equipment for 50 
years. They have safeguarded the “name worth 
remembering” by sound engineering and work- 


manship, and careful selection of materials. 


To insulate and protect stator coils of alternators, 
Fairbanks-Morse uses ““Natvar 400” extruded 
tape because of its consistently good electrical 
and physical properties, and resistance to high 


temperatures. 


lf reliability is important to you, it will pay you 


to use Natvar flexible insulations. They are de- 


pendably uniform no matter when or where pur- 


chased, and are immediately available either 


from your W holesaler’s stock or direct from 


our own. Ga a a AS 2a 


Re ae DD B® PE 
Natvar Products 


® Varnished cambric—cloth and tape 
® Varnished canvas and duck 

* Varnished silk and special rayon 

® Varnished—Silicone coated Fiberglas 
® Varnished papers—rope and kraft 

® Slot cell combinations, Aboglas® 
® Vinyl coated — varnished —lacquered 


tubing and sleeving 
® Extruded vinyl tubing and tape co R Pp ©] RAT I ON ae. | 
® Styroflex® flexible polystyrene tape 


© Extruded identification markers FORMERLY THE NATIONAL VARNISHED PRODUCTS CORPORATION 


. TELEPHONE CABLE ADDRESS 
Ask for Catalog Ne. "23 RAHWAY 7-8800 NATVAR: RAHWAY, N., J. 


205 RANDOLPH AVENUE © WOODBRIDGE, NEW JERSEY 
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PROVEN 
PROFITABLE 


IN THE FIELD 





In home project installations ROTO-GLO 
switches have proven themselves to be profit- 
able time and again in two important ways. 
In addition to cutting installation time and 
costs, smart appearing ROTO-GLO switches 
with their modern performance features, also 
make homes easier to sell. 


ROTO-GLO switches are the part of the wiring 
job that home buyers see. They put in a good 
word for the quality of behind-the-wall wiring 
materials and workmanship. ROTO-GLO is fast 
becoming the “customer preferred” switch of 
home conscious America. 


Here is a partial list of home projects where 
ROTO-GLO switches have been profitably used 
and praised by the builders themselves: 


®@ East Ridge Homes & East Borough Subdivision, 
Lincoln, Nebraska 

® Brookside Subdivision, Dearborn Township, 
Dearborn, Michigan 

®@ Wedgewood Homes, Kansas City, Mo. 

®@ Belvidere Heights Project, Kansas City, Mo. 

®@ Terrace Lake Gardens, Kansas City, Mo. 

® Joe Maroney Housing Project, Denver, Colo. 

® Ray Mar Motel, Rochester, Minn. 

®@ Thunderbird inn & Restaurant, Oklahoma City, Okla. 


Try them yourself! Your first instalia- 
tion will show you how ROTO-GLO 
Quiet Switches cut installation costs 
and help the builder sell homes faster 
and easier. Send today for complete 
information on the ROTO-GLO Quiet 
Switch and for a folder on modern 
ey wiring devices, to Dept. 





PASS & SEYMOUR, INC. 





, ‘ 
) Murray St., New York 


In C 


Syracuse 9, New York 
7NLY 1229 W. Washington Bivd 
anada; R frew E 


structions on correct charging tech- 
niques. A suggested list of spare parts 
required for minimum shut-down 
time is also included in this 48-page 
booklet on lead-acid batteries. C & D 
Batteries, Inc. 


(70) SaturaBLE Reacrors for re- 
duced-voltage motor starting, electric- 
ally heated equipment, continuously 
adjustable reactive load banks and 
other applications are detailed in 8- 
page bulletin GEA-6354, containing 
wiring diagrams, dimensions, ratings 
of all models. General Electric Co. 


(71) Stace LicguHtinGc ConTrRoL. Re- 
mote control, preset switching system 
is called the C-lector. Components, 
range of applications, and operating 
procedure are described in 4-page 
folder. Century Lighting, Inc. 


(72) SurFace MetaL Raceways and 
fittings are illustrated and described 
in new 132-page catalog and wiring 
guide. Included is detailed information 
on raceway installation and material 
on fluorescent and slimline equipment. 
Wiremold Co. 


(73) AVA Castes for lighting and 
power. Descriptions of 600- and 
1000-volt cables in which the 
asbestos insulation is applied as a 
felted wall include specifications for 
construction and performance that are 
above industry standards. RSS 88, 6 
pages. Rockbestos Products Corp. 


(74) Loap Tap CHANGERS furnished 
with the manufacturer’s LTC trans- 
formers up to 7500 kva, 3-phase step 
voltage regulators to 750 kva and all 
sizes of single circuit unit substations 
are detailed in 14-page catalog 5506 
which covers design features, auto- 
matic operation, and paralleling 
methods. Pennsylvania Transformer 
Co. 


(75) INpustRIAL Fans for heavy- 
duty exhaust applications are the 
subject of 4-page folder 6514 which 
covers performance data, dimensions 
and construction features of 45 direct- 
drive units. American Blower Corp. 


(76) Motor Starters for air condi- 
tioning and refrigeration equipment 
are described in 8-page bulletin GEA- 
6301. Features, ratings and dimen- 
sions are given along with wiring 
diagrams and installation require- 
ments. General Electric Co. 


(77) Evectric Heaters of the radi- 
ant glass and convection types for 
residential applications are listed in 
26-page engineering bulletin H78E. 
Tables for various types of house 
construction and climatic data for all 
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WHY PAY DOUBLE FOR 
METALCLAD SWITCHGEAR 
TO HANDLE YOUR 
POWER SUPPLY ? 


SPECIFY § 
& 
G 


SAVE 50% 


AND 












Typical high-voltage power supply systems 
for industrial plants are rarely exposed to 
faults, either transient or permanent. For 
that reason they can use the simple radial 
form of power distribution, and dispense with 
high-priced protective equipment that pro- 
Reliable 
interruption of permanent faults and occa- 
sional switching is all that is required; and 
this is provided by S&C Metalclad Switch- 
gear. 


vides automatic fault reclosure. 


In overhauling the power supply for its 
Omaha stockyards, Swift & Co. is employing 
S&C Metalclad Switchgear ... 
bly for the high-voltage switching center, and 


a 7-unit assem- 


single units for the primary gear at three of 
the load centers. 


; a 


Above: Main switching cente: 
Right: Fred Topinka, Chief ‘Engineer 
at the primary gear for one of the load 
centers. 





13,200-VOLT POWER: SUPPLY 
FROM SERVING uTILiTY 
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The diagram of Swift & Co.’s high-voltage 
power supply shows a simple radial system 
where use of S&C Metalclad Switchgear 


effects substantial economies while providing 


all necessary protection and switching. 
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Blackhawk’s 


NEW One-piece 
Box Support 





up work 


Simple 


A single piece that goes in easily 
and stays put — frees the electric- 
ian’s hands for the work. 


Quick 


The Blackhawk patented one-piece 
box support is ir.stalled all at once 
— permits more jobs, more profits. 


Permanent 


The Blackhawk box support pro- 
vides rigid, unified support because 
it is a large, single piece — does 
not wiggle or saw, because it is 
parallel to the wall. 


Superior installation in seconds 


Ask Your 
Electrical Distributor 


Patent No. 2518912 





Specify B-1 when you buy! 


BLACKHAWK 
INDUSTRIES 


DUBUQUE, IOWA 





Cat. No. 540 - 

















states permit rapid calculation of re- 
quirements for any home when used 
with simple procedure described in 
this manual. Can Arm Corp. 


(78) InpusTRIAL Fixture delivering 
28% uplight is designated the Bi-Fle 
Upliter. Bulletin 97, 4 pages, gives 
features, dimensions and performance 
data of slimline, Rapid Start, and 100- 
watt high output units. Wheeler 
Reflector Co. 


(79) RecorpInc MetTeERS of ac am- 
meter and both ac and ac-dc voltmeter 
types employing electrodynamometer 
measuring elements are described in 
8-page catalog section 30-55 which 
cover operation and _ applications. 
Esterline-Angus Co., Inc. 


(80) PHotoeLectric CELts and their 
employment in modern business and 
home life is the subject of 18-page 
bulletin written in semi-technical 
terms. Range and principal perform- 
ance specifications are listed for all 
models. Worner Electronic Devices. 


(81) FHP Exuaust Fans for com- 
mercial applications are rated for 
quietness according to each model’s 
suitability for various types of oc- 
cupancies. Bulletin 6414, 4 pages, lists 
25 direct-drive fhp units giving such 
performance data as cfm for different 
static pressures, rpm, and weight. 
Model G Ventura fans are available 
inconstant- or two-speed types and 
ratings of 115 or 230 volts, single 
phase and 220 or 440 volts, 3-phase. 
This folder also lists recommended air 
changes for various establishments. 
American Blower Corporation. 


(82) Rercector Licutinc Units 
have 74-in. long spun aluminum 
shields in streamlined or Swedish 
modern design with either jet black 
or anodized aluminum finish. In addi- 
tion to these Curvette units, 4-page 
bulletin 1080 describes chrome-plated 
Steberlites designed to accommodate 
PAR-38 and R-40 sealed beam lamps. 
All available mounting accessories are 
illustrated. Steber Manufacturing Co. 


(83) Pipe Toots, including threaders, 
cutters, groovers and abrasive cutting 
machines are described in a compact 
8-page Quick-Reference catalog which 
includes latest improvements to each 
item, plus sizes, weights and prices. 
Beaver Pipe Tools, Inc. 


(84) Non-Metatiic Boxes, insulat- 
ing bushing and lamp sockets and 
fixtures are a few of the items listed 
in this manufacturers new catalog 
covering his complete line of equip- 
ment. Union Insulating Co. 
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COLUMBIA 


FLEX-SEAL 


GALVANIZED STEEL VINYL UNIQUE WIRING PROTECTION 


SORRREREEatoeaacen 
TLL LLL 


LIQUID TIGHT 
FLEXIBLE 
ELECTRICAL CONDUIT 


protects elecirical wiring 


reduces maintenance 
insures against costly shut-downs 


Manufacturers of Steel Electrical Conduit Since 1912 


FLEX-SEAL is ideal for.use in chemical plants, food processing plants, 
laundries, machine shops, and every industrial location where 
moisture, oils, coolants, chemicals, and corrosive fumes attack 
ordinary conduit and create hazardous wiring conditions. It can be 
used indoors and outdoors. FLEX-SEAL bends to small diameters, 
facilitates work in tight spaces. Sizes % to 2. Connections made 
with standard fittings. 


Flexible Stee! Conduit 


Flex-Seal 
J. i. C. Approved 


WRITE FOR BROCHURE & SAMPLE 


METAL HOSE-DIVISION 


COLUMBIA CABLE & ELECTRIC CORP. 


Serving the Electrical Wholesaler Since 1912 
255 Chestnut Street Brooklyn 8, New York 
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DUO-JOBMASTER— another 
Ramset exclusive 


Light weight—only 6%4 lbs. Small—only 12” 
long. Simple for one-hand operation, espe- 
cially on ladders, scaffolds, tight places. 

Now you can have this new convenience 
in addition to all the other RAMSET® exclu- 
sive features. 

Many original safety devices characterize 
the Ramset Tool: Manual Safety Control, 
Angle-Fire Control, Gas Diverter, Safety 
Shield, Visi-Chek Button, are a few. 

ALL RamskstT tools are designed for max- 
imum ease, convenience, speed and accuracy. 
They are time-tested and job-tested ... 
imitated but never equaled. 


Ramset — FIRST in powder-actuated fastening 





New interchangeable barrels give you... 


two tools in one. Use '4” fasteners wherever practical, or 34” 
fasteners where their tremendous strength and holding power 
are needed. 

Operator carries with him the tool, extra barre!, fasteners 
and charges ... sets 14” and 3%” studs with the same tool 
merely by switching barrels! 

Savings in time and in actual cost of fasteners will pay for 
the entire tool in short order. 


Just twist—unscrew ..... se. 


Changing barrels on this new tool is simplicity itself . . . just 
release with a wrench, then a twist of the wrist takes out one 
barrel and puts in the other. 





new Doamset 


DUO-JOBMASTER 


Gives you two tools in one! 


Will do 90% of all fastening jobs into 
steel or concrete... 


Here’s the versatile and convenient tool you’ve been waiting for—the ultimate 
in powder-actuated fastening—the new combination for speed and convenience! 
Now the operator carries a second tool in his pockets, along with power and 
fasteners. Nothing to interrupt ladder or scaffold work —he has everything he 
needs right with him, no matter what variety of fasteners the job requires. 


Saves money as well... 


RAMSET pioneered the interchangeable barrel assembly. It was a great conven- 
ience, but the DUO-JOBMASTER iis many times faster. Lower in cost, too. 
You get two tools for just slightly more than the cost of one. 


Write for new catalog which shows complete line of RAMsET fasteners, tools and charges. Sent free! 


Ramset Fastening System WINCHESTER- 


WESTERN 


OLIN MATHIESON CHEMICAL CORPORATION 
12105 Berea Road . Cleveland 11, Ohio DIVISION 


that’s all you do! Austempered — Ramser Fasteners are not only 
f a e : : the most complete line but they are the strongest fasteners 
Barrel is not much bigger than a fountain pen—easily carried you can buy! That’s because they’re AUSTEMPERED—for 
in the pocket, ready for use. Fine performance of the depend- maximum toughness at high hardness. They have “spring 
able RAMSET JOBMASTER works smoothly with either barrel. steel” strength and resiliency so they penetrate better, retain 
permanent holding power. New 3%” D-series will fire into 

steel up to 1” thick. 








, ONAN\Announces Two New Series of 


MORE POWER, LESS WEIGHT, 
SMALLER SIZE, LOWER COST! 


2,500-watt unit weighs only 154 pounds! Gives you more 


power per dollar than any other 4-cycle electric plant. 


Higher output in a smaller, lighter package gives these new Onan units 
. portable, mobile, primary, or 


marked advantages for every type of service . . 
emergency standby. 


Wherever you use portable electric plants, you can now put more cost- 
. at less cost. In mobile 
. with less weight. 


cutting electric light and power to work for you. . 
applications you can take along more power in less space . 








(85) Primary Fuse Cutouts are 
porcelain-housed for durability in all 
conditions of temperature and 
weather. Bulletin FC2, 16 pages, 
covers construction details and a re- 
vised catalog numbering system. Cut- 
outs range in size from 5.2 kv (50, 
100 and 200 amperes) to 7.8 kv (50 
and 100 amperes). Line Material Co. 


(86) Powper-AcTUATED Toots. Bulle- 
tin 2{/Ram, 8 pages, describes light-, 
medium- and heavy-duty tools with 
applications of each model. Full-size 
illustrations of fasteners are given 
with separate sections for each type 
of surfaces. Ramset Fasteners, Inc. 


(87) Pore Line Harpware for power 
line and communication line construc- 
tion are detailed in a new 260-page 
catalog. One section is devoted to 
street lighting standards and acces- 
sories made by Hubbard Aluminum 
Products Co., a subsidiary. Hubbard 
& Company. 


(88) Controt ReEtays rated at 10 
amperes are designed to occupy 
minimum panel space. Bulletin PL 
7305-PM, 8 pages, gives comprehen- 
sive information on features of these 
units including independent pole con- 
struction, conversion from NC to NO 
in the field, and dimensions of 2-pole 
through 12-pole assemblies. Clark 
Controller Co. 


(89) Emercency Licutinc Units 
for permanent or plug-in use have 
relay for automatic operation, fast 
and trickle battery chargers, and large 
6-in. single or twin heads. Bulletin 
AEL-655, 4 pages, gives descriptions 
and suggested uses of five models. 
U-C Lite Manufacturing Co. 


In primary and emergency standby applications you get more power at less cost 
with all the Onan advantages of quick starting, long life and easy maintenance. 

These new units are completely Onan-built, with Onan engines direct- 
connected to Onan generators in a single compact unit. The new, modern, 
short-stroke, single-cylinder, 4-cycle engines feature extra- ating bearings and 
Fate ge aahe 7 wo oy sth nony Fed =. a A concise reference and text manual 

urs of operation witho c Ate : ’ 

oem edigedbnys 2 Seed aul specially insulated for all- 3 ED. covering power and light equipment 
climate, all-season use.  «PUIPER and electronic apparatus. Separate 

Equipped with carrying frames or two-wheel rubber- ( 1 | sections cover preventive maintenance 
tired dollies, Onan AJ and AK series electric plants can be Pe om programs, trouble shooting with 
taken anywhere . . . moved around easily on the job. emphasis on emergency repairs, and 


See your Onan distributor or write for [ correct operating techniques as a 


New Books 


Preventive Maintenance 


new folder describing all 18 new models means of strengthening maintenance 


programs. By Lt. Cmdr. Charles I. 
POWERED BY MODERN SHORT-STROKE _— Hubert. McGraw-Hill Book Co., 330 


W. 42nd St., New York 36, N. Y. 
¥ te a 214 pps. $4.00. 
7 . | Lighting Fixture Guide 
am Recommendations for tasteful and 


30.C MODEL adequate illumination in various living 
MODE AK D.C. MODELS AJ A.C. MODELS A ; 
500 ond 750 watts, 1S. (Bottery chargers) SOOand 1.000 ond 2,500 watts, (Battery Charger) 1500 areas of the home. Details of up-to- 


or 230 volts. 750 watts, 6, 12, 32 volts. 115 of 230 volts. watts, 32 volts date techniques and typical modern 


fixtures are included as well as cost 


calculating data. General Electric Co., 
ELECTRIC PLANTS oo Sotescdity 2 Roos s. ae audesuite 14, Minnesota 





Nela Park, Cleveland 12, Ohio. 40 
pps. 50 cents. 
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BIG STARTERS for big motors... for 220-440-550 
volts ... for 2000 to 2500 volts... and for 2501 to 
4600 volts...are catalog listed units in the Allen- 
Bradley line. Illustrated below is a limited variety 
of starters for squirrel cage, wound-rotor, and syn- 
chronous motors. Starters for manual or cutomatic 
operation are available. Starters for 600 volts or 
less are available in ratings up to 600 hp. High 
voltage starters are rated up to 1500 hp. 

Write for a copy of the Allen-Bradley Handy 
Catalog in which all varieties of “big starters” are 
listed. It is also a handy buyer's guide on the latest 
developments in controls and accessories. 








Allen-Bradley Co., 1316 S. Second St. 
Milwaukee 4, Wisconsin 
In Canada 
Allen-Bradley Canada Ltd., Galt, Ont. 


AL -BRADLEY 


SOLE ID MOTOR NTROL 


Machine operator 
starting large motor 
with Bulletin 640 man- 
val velvet smooth re- 
sistance starter. Start- 
ing jolts are eliminated. 


STARTERS IN THE ALLEN-BRADLEY LINE 


QUALITY 














Bulletin 646 manual 
autotransformer type 
starter 


Bulletin 906 high 
voltage synchronous 
motor starter 


Bulletin 740 auto- 
matic reduced volt- 
age motor starter 


Bulletin 914 reduced 
voltage synchronous 
motor starter 


Bulletin 742 auto- 
matic starter — velvet 
smooth acceleration 





Bulletin 922 low volt- 
age synchronous 
motor starter 


Bulletin 746 auto- 
matic avuvtotrans- 
former type starter 





Bulletin 922 high 
voltage synchronous 
motor starter 


Bulletin 761 auto- 
matic wound-rotor 
motor starter 





Bulletin 1109 high 
voltage across-the- 
line starter 


Bulletin 906 across- 
the-line synchronous 
motor starter 


Bulletin 1146 high 
voltage squirrel- 
cage motor starter 


9-55-MR 





*. ——g=me - 





“Selina 


a> 






eZ 


Oakes mixing machine for 
continuous mixing of raw 
materials in the rubber and 
chemical industries. 


Close-up of Allen-Bradley 
automatic motor control panel. 


Service-tested Components for 
Automation Control Panels 


SALES VALUE for YOU 
in the A-B TRADEMARK 


Time has established the A-B trademark as the sign 
of Quality in motor controls. It is so recognized by 
the buyers of your motorized machines. So, why 


( 
not standardize on Allen-Bradley controls. 
: Years and years of trouble free service in every 
conceivable industry has proved conclusively that 


Reversing Solenoid 
Switch Starter 


A-B controls are a real sales asset to any machine. 
You just cannot beat Allen-Bradley controls for sim- 
Solenoid Pilot Pneumatic plicity in design... your guarantee for reliable 
Relay Switch Timer . 
and consistent performance. 


Wal Whether you need a single starter or an all- 


cs) ‘ . ‘ , 
f inclusive special control panel, call in your nearest 
— 
s Allen-Bradley sales engineer. Let him recommend 
the components that will assure the most continuous 
Allen-Bradl . 1316 S. d St. 
Pressure Zero Speed Limit sats — Me 7 4 nada nag ’ 
Switch Switch Switches a 


output from your machines. 
In Canada—Allen-Bradley Canada Ltd. 


Galt, Ont. 
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DATA SHEET 


Fireproofing of Cables 


and 
Duct-Entrance Protection 








ee piel 


L/e cable pat 





Joint Protection 


“” 


oe z hemp or jute 2x iB osbestos =a 





ee 

















Cement mortor WE 


Cable Protection 


Voult or MH wall 


Conduit bell end 














set 


= $ hemp or jute re aa Mortor ere z asbestos tape 


Entrance Protection 





Method of Application: 


/ - Wrap with asbestos tape 
2-Wind on hemp or jute rope 
3-Apply cement mortar-one part Portiand cement to two parts sand 


Source: Ralph R. Taggs, E. E., Jackson, Mich. 





a4 
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Bedroom telephones offer privacy and 
convenience —day and night. 


Kitchen telephones, too, rate high 
with today’s home buyers. 


BUILT-IN CONDUIT BUILT-IN CONOWIT 





For the little it costs. telephone conduit helps a lot in 
preserving the interior beauty of a home and in adding to the 


home buyer's feeling of satisfaction. Including telephone 


conduit in all home wiring contracts is a profitable practice. 


Your Bell telephone company will be glad to help you work out economical conduit installations. 
Just call your nearest business office. For details on home telephone wiring, see Sweet’s Light 
Construction File, 8i/Be. For commercial installations, Sweet’s Architectural File, 3la/Be. 


BELL TELEPHONE SYSTEM 





Reader's Quiz 


Reconnecting Motor 
Three to Single Phase 


QUESTION V28—Can a 3-hp, 3- 
phase, 3450 rpm, 220-volt motor be re- 
connected to run 220 volts, single 
phase? I have just tried it by using 
two groups for the starting, series the 
other two of each groups for the run- 
ning, but it is slow on the start. What 
capacity should be used?—C.H. 


\NSWER TO V28—Reconnection 
of a 3-phase motor internaily for use 
on single-phase, as was tried by C. H., 
is not recommended, as the number of 
turns per coil and their placement are 
seldom correct for modifications of 
this kind. I would recommend the fol- 
lowing changes, which will provide 
fairly good starting torque and about 
60% of the original hp. 

Consider any two of the 3-phase 
leads from the motor as the new line 
leads for single-phase. Install an 
ordinary centrifugal switch (of the 
3600-rpm synchronous speed type), 
on the shaft within the motor end 
bell opposite the drive end. Also 
mount a 32-36 mfd, 220-volt capacitor 
on the motor. Connect the remaining 
lead from the winding to one side of 
the centrifugal switch, the other side 
of the switch to one side of the ca- 
pacitor, and finally the remaining con- 
nection on the capacitor to either of 
the two line leads. Connection of the 
capacitor to one of the line leads will 
give CW rotation, and CCW if con- 
nected to the other line lead. 

Inasmuch as the winding was not 
designed for single-phase, sometimes 
varying the capacitor value will im- 
prove the starting torque. Place an 
ac voltmeter across the capacitor 
terminals at starting, and if the ca- 
pacitor value is correct, it should read 
around 270-280 volts. The scheme de- 
scribed may be used for either star- or 
delta-connected motor windings.— 
L.N.W. 


ANSWER TO V28—From group of 
windings being mentioned I assume 
the motor is a dual voltage type and 
one of the groups to be used as a 
starting winding. 

In any case it is difficult to choose a 
capacitor of proper value without 
knowing the inductance of the winding 
in order to produce the maximum 
starting torque. 

If the capacitor is too large or too 
small you cannot get maximum torque. 
However, over-capacity does not catuse 


a decrease in torque to the degree 
caused by low capacity. 

I would try a 200 to 300 Mfd. ca- 
pacitor. 

The simplest way to start a 3-phase 
motor on single phase power is to con- 
nect as shown by the diagram. 


eo. 





L/ 





¢ 


Connect an inductive reactance in 
series with a manual or centrifugal 
switch across one phase. If it is not 
necessary for the motor to start and 
stop automatically, a manual switch 
will suffice, the switch to be opened 
when the motor reaches approx 70% 
speed. A current relay such as used 
with hermetic single-phase motors 
could be used. 

A variable reactance (inductive) 
from two to ten ohms would permit 
choosing a value to produce maximum 
torque. A similar hook-up as shown 
across another phase to be discon- 
nected by a 2-pole switch or relay 
would reduce the starting current. 

Full hp cannot be expected from the 
motor running on single phase. The 
motor can be loaded without injury to 
draw approximately 5 amps. 

The best proposition is to make a 
trade for a standard single phase 
motor.—B.A.S. 


ANSWER TO V28—A _ 3-phase 
motor cannot be merely reconnected 
for single phase operation. The motor 
in question can be equipped with a 
reactor in one phase and a capacitor 
in another phase and reasonable per- 
formance at reduced horsepower can 
be obtained on single phase. 

The motor can be rewound for 
single phase and equipped with a ca- 
pacitor and a centrifugal switch or 
starting relay, but the horsepower will 
be reduced by about one-third of the 
original 3-phase horsepower. 

Either of the above methods are 
comparatively expensive, and in 
neither case will full horsepower be 
obtained. A given frame will produce 
about two-thirds the horsepower on 
single phase that it will produce on 
3-phase. 


QUESTIONS from readers on problems of industrial equipment, installation, 
maintenance and repair. Answered by electrical maintenance engineers and 
industrial electrical contractors out of their exprience. For every question and 
every answer published we pay $5.00. 


In this case, it is recommended that 
the 4-hp 3-phase motor be replaced 
with a 4-hp 1-phase motor.—J.A. 


Speed and Rotation 
Of Rewound Motor 


QUESTION W28—On one of our 
planographs we have a_ universal 
tracer motor which has been com- 
pletely rewound recently. Shortly after 
it was reinstalled we learned that it 
only ran on half speed when switched 
on reversed rotation. Since this defect 
had never been observed before it had 
been repaired, what might cause the 
trouble ?—O.P. 


ANSWER TO W28—The trouble 
that O. P. is having with his universal 
tracer motor has been observed occa- 
sionally, after a rewind job. 

A reversible motor of this type, to 
operate at the same speed in both di- 
rections of rotation, must have the 
brush setting exactly on neutral posi- 
tion. Occasionally when the armature 
has been rewound, the mechanic in 
error lays leads of one or more bars 
off the correct position. This will cause 
variation in the CW and CCW speeds. 

The usual way to correct this (pro- 
vided loading is the same for either 
rotation), is to check the neutral posi- 
tion on the commutator, and re-lay 
the leads correctly. The neutral point 
can be readily checked by the “kick” 
method; or a. neutral position in- 
dicator, such as is used in motor 
shops, may be used. It should be noted 
that if the neutral position is found 
to be too far to the right of the present 
brush position or setting, the leads to 
the commutator must be moved this 
same distance or number of bars to 
the LEFT, and vice versa, to correct 
the trouble. The motor will then op- 
erate correctly —L.N.W. 


ANSWER TO W28—The trouble 
experienced will undoubtedly be found 
in the rewinding of the motor for it 
was probably designed for plug re- 
versing service by the manufacturer. 
The universal motor was evidently 
rewound for operation in one direction 
only. This is accomplished by setting 
the brushes off neutral, determining 
the direction of rotation and affecting 
the speed in the other direction. 
Corrections can be made to restore 
the motor to its original condition of 
operation in either direction.—J.B.K. 
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TOPS IN DESIGN 
“Latrobe” Floor Boxes and Wiring 
Specialties are designed to do their 
job easily and surely with no excess 
parts. This same compactness of 
design makes for fast, easy installa- 


Non-adjustable 
Floor Box 


PIPE OR CONDUIT 
HANGER 


Most economical and best pipe 
hanger sold today. The saddle comes 
firmly fastened to the hanger bracket 
and cannot drop out. Sturdy and de- 
pendable for hanging pipe to con- 
duit 42”, 7 and 1” steel beams 
up to 3” thick. Larger sizes for 
Adjustable larger pipe. 


Other Products 


Non-Adjustable Floor Boxes 
Adjustable Floor Boxes 
Gang Boxes . . . Cover Plates 
Junction Boxes . . . Nozzles 
Pipe or Conduit Hangers 
Insulator Supports 
Cable Suppo:ts . . . Fish Wire 
Staple and Cable Clips 


Write for new catalog 
oo Sales Representatives in all principal cities. 
al x 


Pullman Man Mrcattatite Qo. 


seaee-+t121S JEFFERSON STREET 


LATROBE. PA. 
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Filtering Oil in 
Transformers Under Load 


OUESTION X28—We have a num- 
ber of 75- and 100-kva lighting trans- 
formers around our plant. Eventually 
the oil becomes sludged and will burn 
up the transformers or it will go to 
ground. The transformers are located 
in difficult places to change and in 
mosi cases, the service should not be 
interrupted for very long. We want to 
know if someone has a good method to 
filter the oil while the transformer re- 
mains in operation—F.F. 


ANSWER TO X28—Transformer 
oil can be filtered while unit is ener- 
gized, if certain precautions are taken. 
The hazard is very little if unit con- 
tains voltages as low as 440 volts or 
less. Ii transformer primary is of 
value such as 2300 or greater it is less 
advisable to leave unit energized. 
However we have known of units of 
higher primary voltage being filtered 
while energized. 

The first precaution to take is to 
have oil being returned from filter 
unit to transformer discharge into 
transformer beneath the surface of the 
oil remaining in tank. This is to pre- 
vent formation of air bubbles, which 
would reduce dielectric value. 

The second precaution is to fill hoses 
with new oil, or immediately add 
enough oil to the circulating system 
so oil level in energized transformer 
will be maintained, during filtering 
period. 

We use a standard blotter-paper 
type oil-filtering unit, and have neo- 
prene hoses for connecting to trans- 
formers. This neoprene hose replaces 
metal hose and eliminates possibility 
of shock. Do not use standard rubber 
types of hose, as these contain sulphur 
which will contaminate oil.—E.J.S. 


ANSWER TO X28—The principal 
causes of deterioration of insulating 
oil in service are water and oxidation 
The oil may be exposed to moisture 
through condensation from moist air 
due to breathing of the transformer. 
The moist air drawn into the trans- 
former condenses moisture on the sur- 
face of the oil and inside of the tank. 
Oxidation causes sludging, the amoznt 
of sludge formed in a given oil beiiu.g 
dependent upon the temperature and 
the time of exposure of the oil to the 
air. Excessive temperatures. may 
cause sludging of any transformer oil. 
Frequent filtering of transformer oil 
is tiormally unnecessary and is indica- 
tive of one or more of the following 
troubles: excess moisture, overload- 
ing, high ambient temperature, (or 
lightning breakdown. The best pro- 
tection, instead of excessive filtering 
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THE INQUIRING 
REPORTER 
Candid interviews with electri- 


cians and electrical contractors 
from all parts of the country. 











THE QUESTION 


How has the AMPROBE 
helped you on the job? 


THE ANSWERS 


Mr. Lewis J. KAPLAN, 182 DAWES STREET, 
LAWRENCE, Mass.: “Sold new service for poor 
picture resulting from low voltage. Also sold 
new service when oil burner would not re- 
cycle — showed customer he could use in- 
creased amps for general use. Amprobe Jr. 
fills a much needed demand in my equipment.” 


Mr. Max KEHNE, ELeEcT. Supt., City HALL, 
FREDERICK, MARYLAND: “We find it useful for 
linemen to carry up on poles for checking 
transformer loads both on high side and low 
side. I think that your field application is 
unlimited depending upon the type of work 
a man might be dealing with. We here think 
Amprobe a dandy.” 


Mr. G. E. Min, #2 OLD FREDERICK P.OAD, 
ELLiottT City, MARYLAND: “It is a very good 
instrument for checking all appliances and 
motors.” 


Mr. J. R. Sims, Forp Motor Co., 1122 MILL- 
EDGE Drive, East Point, GEorGIA: “I espe- 
cially like the Amprobe because it eliminates 
carrying regular voltage tester, dry cell buz- 
zer for checking fuses, etc. In short, when I 
have electrical trouble I carry Amprobe in- 
stead of four separate instruments.” 


Mr. ROLAND GUENTHER, ROUTE 2, Box 10, 
SAULT STE. MARIE, MICHIGAN: “It has been 
worth its cost in checking the actual amp- 
erage used in neon signs and appliances. This 
has always given me trouble since there was 
no certain way to check even from name 
plate information.” 


Mr. LuTHER CUNNNINGHAM, 929 WEST 9TH, 
LITTLEFIELD, TEXAS: “I have found Amprobe 
a very handy instrument for testing every 
type of electrical appliance. It takes the 
guess-work out of service-work, when I check 
shorts in hot water heater elements, when 
I check loads on electric ranges, when I check 
loads to give customer the cost of operating 
an appliance for a given time.” 


Mr. Narumi HATAYAMA, 11231 East CLay- 
TON AvE., Det Rey, CALIF.: “I find that you 
just can’t go out on the job without Am- 
probe. It is a very wonderful instrument for 
any electrical work. I like it very much. I 
have used it for testing the amperage in 
motors for overloading; finding the correct 
usage for three phase wire (110V., 220V..,- 
110V. etc.) : setting the fuse or multibreaker 
for the unit.” 


Mr. Jack Q. Lewis, Dixte FIRE Brick Co., 
2301 ComMER BUILDING, BIRMINGHAM, ALA.: 
“The Amprobe is a very handy little instru- 
ment. It is small enough to be handled easily, 
inexpensive enough to be entrusted to any 
competent employee, and has a wide enough 
range for almost any job. We recently had 
to install a second bank of transformers in 
parallel with our original bank to handle in- 
creased load. We used the Amprobe to set 
the taps in the second bank to insure each 
transformer was carrying its share of the 
load.” 





L. M. EMMERICH 
EMMERICH’S 
ELECTRICAL 
CONTRACTING 
Minocqua, Wisconsin says 


“The Amprobe is one of the ‘~ 
handiest and most useful pieces — 
of equipment I have ever seen. 

It saves more time than 

it costs, it takes the guess-work 
out of a good many situations, 

and it builds customer confidence. 
In fact, we 


can't 
get by 
without 
an 


AMPROBE 


MAIL COUPON FOR FREE SERVICE BULLETINS 


PYRAMID INSTRUMENT CORP., 

Dept. M115 Lynbrook, N. Y. 

Please send me the Amprobe service bulletins 

checked below: 

O Know your UL wiring standards for room 
units 
Trouble-shooting electric motors 

] Electrical servicing of hermetic units 

Portable test instruments 


Oo 
C) 14 ways a volt-ammeter can boost your service 
profits 


There’s an 

Amprobe snap- 

around volt-ammeter 
for every job, every 
budget: from 10 amp 
and 250 volts capacity 
up to 1200 amp and 
600 volts; from $19.85 
to $67.50. See them at 
your jobber’s today. 


Name 





Address. 





Company. 


AMPROBE! “ 
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Fey wi den a 2 ‘ : 3 
One of 15 “Buffalo” 98,000 CFM Roof Ventilators installed over enameling and paint 
ovens at General Electric's Appliance Park, Louisville, Ky. 


NOW -surravo- MAKES HIGH 


VOLUME ROOF VENTILATION PRACTICAL ! 


These new “Buffalo” Roof Ventilators remove hot air, fumes and fogs from 
large plant areas in permanently satisfactory space-saving roof installations. 
The first four exhausting from three enameling ovens and one paint oven in 
the new General Electric plant at Louisville, Ky., proved satisfactory and this 
customer ordered twelve more. The reasons are apparent in the “Q” Factor* 
construction features shown below. For more details on this efficient, high- 
capacity, trouble-free roof ventilation, write for BULLETIN FM-1234. 





Here’s lasting satisfaction in 
a roof ventilator! 


COUNTERBALANCED DAMPERS open when fan 
starts, close by gravity over V-shaped trough at top 
of inner cylinder when fan is shut off. 
8-GA. PLATE STACK contains integrally welded 
%” gussets supporting 1130-lb. 30 h.p. motor and 
direct connected “Buffalo” 66” Propeller Fan. ¥%” 
outside gussets provide rigidity, minimize vibrations. 


4" FLANGED ROOF CURBING PLATE is welded 
to stack and provides rigid base for simplified 
installation. a 


INLET BELL —a feature which reduces noise level 
by 8 or 9 decibels. 

















*The "Q” Factor — the built-in Quality which provides trouble-free satisfaction and long life. 


BUFFALO FORGE COMPANY 


$20 BROADWAY BUFFALO, N. ¥, 
PUBLISHERS OF FAN ENGINEERING HANDBOOK 
Canadian Blower & Forge Co., Ltd., Kitchener, Ont. 
Sales Representatives in all Principal Cities 
VENTILATING AIR CLEANING AIR TEMPERING INDUCED DRAFT EXHAUSTING 
FORCED DRAFT COOLING HEATING PRESSURE BLOWING 











is one or more of the following reme- 
dies: relocate the existing transform- 
ers in a more favorable location, 
increase the installed capacity, or in- 
stall adequate lightning protecti-n. It 
is assumed that the oil itself is proper 
for its duty: namely, it has good re- 
sistance to emulsion so that the oil 
will throw down any moisture enter- 
ing the apparatus instead of holding 
it in suspension, and it has anti-sludg- 
ing properties under normal operating 
conditions. 

It is preferable to withdraw the oil 
from the tank, filter it, and clean the 
tank before refilling it. If this cannot 
be done, it is satisfactory to draw the 
oil from the bottom filter-press valve 
and after filtering, return it through 
the filter press valve at the top 
of the tank. If the latter proce- 
dure is followed with transform- 
ers in service, great care must be 
taken so that no moisture is returned 
to the top of the tank with the oil. 
Aeration of the oil must also be 
avoided. If there is a large quantity 
of moisture and dirt present in the oil, 
it is best to filter the bottom oil sep‘.- 
rately, drawing it from the bottom of 
the tank and returning it a little above 
the bottcin if a filter-press valve is 
provided. When this cannot be done, 
the oil in the bottom of the tank should 
be drawn off and filtered separately. 
When the water is removed from the 
bottom oil, the filter connection can be 
changed to the top filtered-press valve 
in order to return the oil to the top 
of the transformer. Filtering must 
continue until the oil tests up to the 
accepted standard.—J.S. 


Circuit Fault 
Opens Load 


QUESTION Y28—In a service feed- 
ing one lighting circuit and 3-hp air 
compressor plus three neon trans- 
formers for sign lighting, can corro- 
sion and a slightly loose connection 
cause only one light of the lighting cir- 
cuit to light? There are six other 
lights on this circuit. However, only 
the one closest to the main service box 
lights. The air compressor and neon 
sign transformers were in no way 


affected —J.B.K. 


ANSWER TO Y28—There is evi- 
dently a break in one of the wires be- 
tween light No. 1 and light No. 2. This 
is probably due to a loose or open con- 
nection in one of these boxes. Open 
these junction boxes and check the 
connections. 

It is possible that there may be a 
broken wire between these two boxes 
but not likely, especially if the circuit 
is in conduit—A.E.T. 
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ANSWER TO Y-28—In my experi- 
ence I have had two cases such as you 
mentioned where a .small amount of 
looseness and corrosion killed a part of 
a circuit. 

However, it is more common to find 
a poor splice at the next box or a con- 
ductor broken inside the insulation. 
This latter was rather common in 
some of the early type SN (T) wire 
made ten years ago or so but has since 
been corrected by the manufacturers 
who now use a softer grade of copper. 

I have also had a few cases of 
trouble where crimp type terminals 
were put on wire which was not clean, 
and where aluminum conductors were 
put in copper lugs and _ corroded. 
—J.H.B. 





Can vou ANSWER 
these QUESTIONS? 


QUESTION J29 —Has magnesium been 
used to prevent rust and corrosion of 
electrical conduits and cables buried 
in the ground or used in wet and 
damp locations? What method has 
been used _ successfully in 
magnesium ?—E.B. 


using 


QUESTION K29 —When using an open- 
delta hook-up to feed a unity power 
factor load (incandescent lamps only) ; 
is it correct to figure that the load 
on the transformers themselves is 
unity or will the power factor always 
be approximately .85? Is there any 
voltage unbalance if it feeds a balanc- 
ed load? Does this unbalance in volt- 
age become greater with an increase 


in load from no-load to full-load? 
—M.D. 


QUESTION L29 —In the stock room of 
our maintenance department we 
keep several fan blades of different 
sizes and there are no records, as to 
where and on what size motor they 
were once applied. In order to have 
them properly reinstalled, whenever 
required, I should like to know wheth- 
er there is a simple method of calculat- 
ing the most efficient size and pitch 
of a fan blade for a given size of 
electrical motor.—O.P. 


QUESTION M29—will we have a 


better power factor by replacing our 
lightly loaded 2400-volt motors with 
440-volt motors fed by step-down 
transformers ?—L.W.F. 


PLEASE SEND IN 
YOUR ANSWERS BY DECEMBER 15 





ELECTRICAL CONSTRUCTION AND MAINTENANCE... 


auuminum Com 


PANY OF AMERICA 


Alcoa Book Gives You the Facts on the 
Lowest Cost Corrosion-Resistant Rigid Conduit! 


Be ready with the answers when 
the question of corrosion-resistant 
conduit comes up! Come up with 
the right answer, the lowest cost an- 
swer: Alcoa® Aluminum Electrical 
Rigid Conduit. 

You'll find all the facts on this 
lowest cost corrosion-resistant, non- 
magnetic rigid conduit in this book 


ALCOA 


published by Alcoa. Facts on appli- 
cations, advantages, installation, 
and sizes. Send for your free copy, 
today. Have the facts at your finger 
tips when you need them! 

Just fill out the coupon and 
mail to: ALtuminum CoMPANY OF 
AmERIcA, 2327-L Alcoa Building, 
Mellon Square, Pittsburgh 19, Pa. 








ALUMINUM COMPANY OF AMERICA 


Gentlemen: 


Please send me your book on the lowest cost corrosion-resistant rigid conduit: 


Alcoa Aluminum Electrical Rigid Conduit. 


Name__ 
Company 
Address__ 


City. 


rE | 

















New Alcoa Aluminum Bus Conductor makes bus systems stronger, 
lighter; cuts costs! Bus systems using Alcoa’s new No. 2 EC bus bar pro- 
vide the best combination of strength, light weight and conductivity at a 


saving of up to 10%. Specify Alcoa Aluminum Bus Conductor. 
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Wagner* 


eee the choice of leaders 
in industry 


No matter what 
your load-center 
LOQUITEINCLITE... 


you can specify a 


W 


SUBSTATION TRANSFORMER 


DOLDEYVGNED to meet your needs 


V save shipment time... 
V save job engineering costs... 


V get full Wagner Quality with 
switchgear of your choice 


Wagner "Predesigned” standard unit substation 
transformers are carefully engineered to meet 
heavy industrial demands—they are not designed 
for minimum duty only. Predesigning com- 
pletely eliminates individual job engineering 
time... reduces your costs...and permits 
quick delivery. 

When you specify Wagner ‘Predesigned” trans- 
formers you get the advantages of a proved 
design in a completely assembled transformer, 
tested at the Wagner factory. They are built in 
standard ratings which are coordinated with 
the specifications of all unit substation builders. 


Wagner ‘uilds a complete line of substation 
transformers—open, ventilated Dry-type, Oil- 
Filled, Noflamol, and sealed-dry-type Nitrogen 
Filled—in ratings from 112% through 2000 
kva, 15 kv and below, to handle practically any 
distribution requirements. 


Yo can specify the Wagner Transformer that 
exactly meets your load-center distribution re- 
quirements—be assured of full Wagner Trans- 
former Quality—and gain a substantial 
advantage in delivery time and in cost. 
Investigate the many advantages of specifying 
Wagner “Predesigned” Unit Substation Trans- 
formers for your next load-center installation. 
Consult the nearest of our 32 branches offices, 
or write for Wagner Bulletin TU-205. It gives 
full information on Wagner Unit Substation 
Transformers for industrial power distribution 
systems. 





SEALED-DRY-TYPE 
NITROGEN FILLED 


Wagner's nitrogen-filled trans- 
formers offer many advantages 
in maintenance and safety. 
They are relatively unaffected 
by woter—they require only 
they present no cleaning prob- 
lems, even in dust-filled areas. 
They rave exceptionally high 
overload capacity, and are 
completely fire and explosion 
proof. Available in ratings up 
to 2000 kvo. 














ELECTRIC MOTORS 


WAGNER ELECTRIC CORPORATION TRANSFORMERS 


6413 PLYMOUTH AVE.,ST. LOUIS 14, MO., U.S.A. INDUSTRIAL BRAKES 





AUTOMOTIVE 
BRAKE SYSTEMS— 
AIR AND HYDRAULIC 


BRANCHES AND DISTRIBUTORS IN ALL PRINCIPAL CITIES 
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Questions on the Code 


Answered by 


B. A. McDONALD, New York Board o 


f Fire Underwriters, Rochester, N. Y. 


GLENN ROWELL, Electrical Engineer, Fire Underwriters Inspection Bureau, Minneapolis, Minn. 
B. Z. SEGALL, Consulting Electrical Engineer, New Orleans, La. 


Service Attachments 
To Low Buildings 
Would like to get a clarifica- 


Q. tion on the following meaning 
of rule No. 2324 regular type of in- 
sulation on ungrounded conductors. 
The last part of the last sentence in 
rule No. 2324 ts as follows: “and all 
other clearances are obtained and all 
ungrounded conductors and connec- 
tions within 8 ft of the ground are 
properly insulated with rubber or 
equivalent insulation.” 

The question now arises as to 
whether or not the local Utility Com- 
pany would be violating the above rule 
if certain type insulations are not used 
on service drops, when point of at- 
tachment ts under 10 ft. 

My contention is that this rule does 
not apply to conductor insulations 
themselves, but only to the wires being 
taped where joints are made at drip 
loop with rubber or equivalent, for 
instance service drop could be weather- 
proof wire with all ungrounded joints 
laped with rubber tape in accordance 
with the above—F.W. 

the Code 


A. recognizes the use of the fol- 
lowing types of insulation for a serv- 
ice drop: 


Section 2303-c of 


1. Rubber-covered of thermoplastic- 
covered in cable assemblies. 
2. Rubber or thermoplastic or 
weatherproof for open conductors. 
Section 2324 concerns the point of 
attachment of the service drop con- 
ductors to the building. The main 
objective of this rule is to obtain a 
Service drop may be type R 
or T cond’s in cable or 
type R,T or WP open cond’s 


point of attachment not less than 10 
ft above the ground. There is an ex- 
ception however to this requirement 
which permits the point of attachment 
to be less than 10 ft when the form 
of the building will not permit the 
clearances, specified in the first sen- 
tence, to be satisfied. Under such 
conditions the point of attachment 
may be less than 10 ft provided a 
12-ft clearance is obtained over a 
residential driveway, a 10-ft clearance 
is obtained over sidewalks and an 
18-ft clearance is obtained over gen- 
eral driveways, alleys and public roads. 
These provisions apply when the point 
of attachment is less than 10 ft above 
ground. When the point of attach- 
ment is 8 ft or less above ground an 
additional provision must be satisfied. 
This provision, in my opinion, makes 
a distinction with respect to the in- 
sulation of both the service drop con- 
ductor and the insulation of the splice. 
In other words a service drop consist- 
ing of open weatherproof conductors 
attached to the building at a point 
within 8 ft of the ground would be in 
violation of this rule which requires 
both the conductor and the splice to be 
properly insulated with rubber or 
equivalent insulation. Weatherproof 
insulation is not, in my _ opinion, 
equ’ ‘alent to rubber insulation. Type 
T insulation would be equivalent. As 
a result of the foregoing the point of 
attachment as shown on the illustra- 
tion at 9 ft would not be concerned 
with the 8 ft provision. 

Previous to the 1946 Code the last 
five words “with rubber or equivalent 
insulation” were not mentioned. As a 
result, Section 2324 of the 1940 Code 














Point of attochment 


| 
a 


/f point of attachment is 8'or 
below, type WP conductors 
could not be used 





] 
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ended with the words “within 8 ft of 
the ground are properly insulated”. 
In the absence of an official interpreta- 
tion on the question of insulation, it 
appears reasonable to assume that the 
additional wording inserted in the 
1946 Code was for the purpose of 
clarifying the intent of the words 
“properly insulated”. —B.A.McD. 


Branch Circuits 
We are wiring a grandstand 


Q. at a ball park and find that 
some of our circuits are exceedingly 
long. Therefore to take care of volt- 
age drop, we are using for several of 
the longer circuits fused at 20 amps 
No. 8 and No. 6 conductors. Near the 
outlet supplied by these long circuits, 
we are placing junction or pull boxes 
where the No. 8 and No. 6 conductors 
are tapped to No. 12 conductors which 
are then run short distances to the 
outlet served. The question has now 
come up as to whether or not this ts 
permitted by the Code due to the fact 
that anyone in the future going into 
the distribution panel would see these 
larger wires and think it possible to 
increase the sizes of the fuses protect- 
ing them. Is it necessary under such 
a condition to place a fuse or circuit 
breaker at the point where the tap of a 
No. 12 wire is made to the larger con- 
ductors on these individual circuits ?— 


B.M. 
A Section 2121 of the Code, 
e which contains specific re- 
quirements for conductors of branch 
circuits simply states that branch cir- 
cuits shall have a carrying capacity of 
not less than the load to be served or 
the rating of the branch circuit. No 
limitation is placed upon the maxi- 
mum size of a conductor used for a 
branch circuit and often under con- 
ditions such as you explain it is only 
good engineering practice to use the 
large size conductors and keep voltage 
drop within reason. Therefore, where- 
ever the overcurrent protective de- 
vices protect the smallest conductor 
contained within the circuit, the Code 
contains no restriction which would 
prohibit the use of conductors of 
larger sizes spliced into the circuit. In 
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On time... 


day after day! 





Busy contractors 
who must be right 
the first time install 


PARAGON 





3000 series time switches 


With the 3000 series “Memory Master” on the job — you can forget about 
profit-robbing service call backs. That's how dependable it is, day after day, 
for sign board and store illumination . . . poultry house lighting . . . indus- 
trial heating and scores of other plant operations. 


Figure the 3000 series for every job where a 24-hour “ON-OFF” time 
switch is needed. Once the 3000 series is installed — just set it and then 
forget it! And you'll be right the first time . . . profit all the time! 


Feature for feature, you can’t beat Paragon 


@ Quick-change dial trippers — no need to 
remove dial. 


@ Spring clutch dial drive — easy manual | 
check of switch settings. ACT. 

@ “Quick-out” movement — positively 
fastened. 





@ Motor operating indicator. 
@ Double-plate, long-life movement. 
@ Oversize terminal screws for easy wiring. 


@ Easy-to-remove, dust-tight knock-outs 
pierced all the way through case. 





@ U.L. approved for 30 amp. switch capa- 
city at 120 or 240 volts. 





Order from your electrical wholesaler or write Dept. 1614 


PARAGON ELECTRIC COMPANY 


TWO RIVERS, WISCONSIN 


WORLD'S FOREMOST MANUFACTURER OF TIME CONTROLS 
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fact, under this same section of the 
Code, paragraph c. 2, you will even 
find permission to use taps off from a 
circuit supplying an individual lamp- 
holder or outlet where the tap has a 
rating less than the overcurrent pro- 
tection provided for the circuit pro- 
vided the tap has a capacity for the 
load to be served and its rating is not 
less than 20 amps if used on a 50-amp 
circuit or 15 amps if used ca lesser 
circuits —G.R. 


Circuit Calculations 


QO Show the basis for sizing all 
© components in the following 
diagram, including the transformer. 
—J.McR. 


sas a 480, 30, 3y 
OM, 
! 


! 
Bp ~Fuse ond switch 





A /@, dry type tronstormer, 480 to 
wy 120/ 240v, 3 wire 


Lighting pone/with 1/7000 
watt load 


A I will assume that the 17,000 
e watts load is actually the 
maximum demand. 

On the basis of 15-amp branch 
circuits and for continuous use of the 
load we can have as much as 8 x 15 
x 120 or 1440 watts per circuit. The 
panel will have to have at least 17000/ 
1440 or 12 circuits. It is possible that 
the connected load is actually higher 
than this 17000-watt figure, in which 
case a larger panel may be required. 
This consideration will affect all the 
possible calculations as _ outlined 
herein. 

For a 17,000-watt load the minimum 
capacity of the secondary conductors 
will have to be, 17000/240 or 70 amps. 
Three No. 4 Type R or RH in 14-in. 
conduit will be required. 

The main busses of the lighting 
panel should have at least 70 amps 
capacity. A standard 12 circuit panel 
would have at least 100-amp main bus 
capacity. 

The smallest standard size trans- 
former would be 25 kva. We could use 
a 15-kva unit and operate it over- 
loaded during peak loads. My choice 
would be the use of the 25 kva size. 

On the basis of the 17000-watt load 
the primary current would be, 17000/ 
480 or 35 amps. Two No. 8 Type R 
or RH in }-in. conduit could be used. 

Section 4512a permits the overcur- 
rent device on the primary side to 
be rated as high at 250% of the rated 
primary current of the transformer. 
In this case the rated current would be 
25000/480 or 52 amps. Fuses as large 
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B REMINGTON 
STUD DRIVER 


Sets both %4" and %" studs in 
steei or concrete—in seconds! 


Light-, medium- or heavy-duty fastening, the new Model 
455 Remington Stud Driver speeds the job. It sets two 
different size studs...up to 6 studs per minute, either 
size .. . and offers new possibilities in anchoring conduit 
clips, steel frames, wood forms and many other fixtures. 
Powerful 22 and 32 caliber cartridges drive '4"" and 
3¢” studs solidly into steel or concrete. For special 
medium-duty work, the smaller cartridge is used with 
the larger stud. Result: the greatest flexibility ever in a 
cartridge-powered tool! Just clip coupon for details. 


“If It’s Remington—It’s Right!”’ 


Remington Wi 


MAIL THIS COUPON TODAY 


a 


Industrial Sales Division 
Only 90 seconds Remington Arms Co., Inc., Bridgeport 2, Conn. 
to change barrels 


Please send me your free booklet which shows where and how 


Easy change from one to use the cost-saving Remington Stud Driver fastening method. 
stud size to the other . 


right on the job! ‘ 
, : Name Position 





Firm 


Address. 
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Black& Decker: 


electric drills mean low initial cost, low operating 
cost, more convenience — and they’re 


POWER-BUILT 


[a os oe A 


The power, speed and accuracy of 
Black & Decker Drills mean faster, 
better installation, lower costs! The 
B&D - originated pistol- grip and 
trigger-switch, the lightweight, bal- 
anced power guarantee reduced 
operator fatigue! And unexcelled 
workmanship throughout makes 
your Black & Decker Drills thor- 
oughly dependable, inexpensive, low 


Drills « Sanders « Grinders + Screw- 
drivers « Tappers « Saws « Hammers 
* Black & Decker’s complete line of 
portable electric tools, all Power-Built 
to make your jobs faster, better, easier! 


Service . ... one 
of 42 Black & Decker 
factory service 
branches is located 
“next door’’ to you. 
Staffed by experts to 
give fast, efficient 
service, genuine re- 
placement parts. 


We dont buy motors 
— we build them! 


The heart of your electric 
tool is the motor—com- 
pletely built by Black & 
Decker! All the power 
you need and then some— 
because each motor is 
built for a specific tool 
and the job it must do! 
B&D motors stand up! 


TO LAST! 


operating-cost workhorses: 31 models 
assure you of the widest selection of 
drills, from 4” up... for intermit- 
tent or continuous heavy-duty elec- 
trical jobs! For free catalog write to: 
Tue Brack & DecKER Mre. Co., 
Dept. 2311, Towson 4, Maryland. 


Leading Distributors Everywhere Sell 


BLACK & DECKER 


PORTABLE ELECTRIC TOOLS 





as 2.5 x 52 or 130 amps could be 
installed in a 200-amp switch. 

On the basis of about 80% loading 
of the main fuses for continuous load- 
ing I would, however, use a fuse based 
on a value nearer the actual primary 
load current of 35/.8 or 44 amps. In 
other words, a 60-amp switch with 
50-amp fuses. It should be noted that 
the 60-amp size would be sufficient 
for full loading of the transformer 
for short periods of time. 

As indicated above, other factors 
may be involved, and these may 
dictate the use of larger circuit com- 
ponents to take care of the possible 
full use of the 25-kva transfortier at 
some future time, or to compensate 
for excessively large currents im- 
posed by short circuits on the second- 
ary. For strictly a lighting load as 
shown, it is believed the above design 
will give satisfactory service —B.Z.S. 


Conductors—Different 
Systems 
NEC Section 3011. Is it the 


. intent of the Code that we 


approve conductors of two different 
utility companies being placed in a 
common enclosure where the voltage 
is 600 or less and the insulation is 
for the higher voltage? The occasion 
involves a_ situation consisting of 
double throw switching and the con- 
ductors in question coming into a 
single TC cabinet—A.H.W. 
Service 

Automatic switch utility No.2 


Service 
utility No./ 


aaa Se eee 


x Grounded at 


service entrance 
Load 

A While I am unable to locate 

* any official interpretation that 
covers the particular conditions in- 
volved with the question, I do not 
believe that the present wording of 
the rule makes any distinction with 
respect to the ownership of the two 
systems involved. At the present time 
it is common practice for a large 
industrial organization that has its 
own power plant to maintain a utility 
stand-by service connected through 
a double throw switch to facilitate 
their use. In such a case we have 
services from two separate systems 
which are separately owned and 
maintained. I do not believe there is 
any Code violation involved provided 
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Attach wallbox ) oT 

to studs... ee OE Screw 
# feed input | , control 

and output 3 assembly to 
» BX through E ie - ai wallbox. 
* knockouts. | & 


Screw on face 
circuit leads a plate, attach 
to color- 1 dial, insert fuse 
identified Ps 5 ...and new 

® control leads. —_ LUXTROL 

is ready to go! 


Connect 


EASY is the word for new 


LUXTROL Light Control jos 


In case you've decided that anything as different as LUXTROL 
is likely to give you trouble, consider these facts 


EASY TO INSTALL... While LUxTROL produces any level of 
light from dark to full-bright — for a whole new approach 
to light control in homes, stores, schools, restaurants and 
similar applications — it does net require complex wiring 
It’s as easy to install as an ordinary wallswitch! Check the 
steps above and see what we mean. 


EASY TO OPERATE... \UxTROL is not a rheostat. It isa THE SUPERIOR ELECTRIC COMPANY 
soundly engineered autotransformer type unit. It has both 6115 Demers Avenve, Bristol, Conn. 
fuse and thermal overload protection. It operates smoothly, 


silently, safely at the simple turn of a dial. Please send me the name of the nearest 


= distributor and full technical data on new 
LUXTROL is approved by Underwriters’ Laboratories for fluo- a LUXTROL Light Control. 
rescent, incandescent and cold-cathode systems. 


See your LUXTROL distributor for a personal demonstra- 
tion. For his name and address plus full technical data 
mail the coupon. 


Watch for our mobile 
display, “a mansion 
on wheels,”’ with the 
latest on lighting in 
actual room settings. 





CITY 
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CR OWN. 


 eyabes CUTTER 


CUTS FLEXIBLE METALLIC CABLE 
CLEANLY * SAFELY * QUICKLY 


Specially designed to cut flexible armored cable 
in all popular sizes, the Crown Armor Cutter 
Saves time, increases installation efficiency and 
safeguards the user. It grips the cable firmly 
ard makes a clean cut in one, quick operation. 
It cuts in close, restricted locations . . . elimi- 
nates the hard labor .. . is 100% safe. Write for 
full details, today! Retail price $12.95 maximum 
discounts apply. 


Write for complete details and descriptive literature today! 


ROWN CONTROLS Co., Inc. 2" 


Canadian Sub-idiary (rome Controls Wig. Lid. Export Division, 15 Moore St.. New York, N. Y., Cable—~Minther» 





How can BROOK build 


better electric motors 
that sell for 


Here's How: 


Brook has warehouses and dis- 
tribution all over the world. 
Brook builds a. ¢. motors so | 
clusively. As one of the oldest | 
and largest motor manufactur- 
ers, Brook's production "know 
how” and volume result in | 
motors built for a maximum | 
service life at a lower cost. 


Get the facts— 


Open Drip Proof (shown), Totally send for brochure! 
Enclosed Fan Cooled, Totally En- Or 
closed Non-Ventilated, Single Phase, 1 H.P. to 


NEMA “C" Flange, Extended Shaft 
Pump Motors. 350 H.P. 


FAST DELIVERY OF ALL POPULAR MODELS: 


Brook Motors are available from warehouses at Chicago; Miami, 
Fla.; Jersey City, N. J.; Houston; Los Angeles; San Francisco; 
Seattle; Salt Lake City; Savannah, Georgia; and other major 
distributing points. 


BROOK MOTOR CORPORATION 


3553-55 W. Peterson Ave. Chicago 45, Il. 


/ 
— 


the requirements of Section 3011 are 
satisfied. In my opinion the same 
reasoning would apply when the 
separate systems are obtained from 
two different utilities. If however the 
systems contain a grounded conductor 
I believe the double throw switch 
should have a pole for the grounding 
conductor so that all conductors of 
the system will be physically discon- 
nected when that system is not in 
use.—B.A.McD. 


Motor Installation 


QO Some time ago we installed a 
© 50-hp, 3-phase motor and pro- 
vided thermal cutouts in two of the 
three phases as is required by our 
ordinance. Recently this motor failed 
and upon examination we found the 
windings badly burned. Subsequent 
investigation revealed that one leg of 
the primary distribution system had 
faulted just prior to the failure of this 
motor. Now the owner claims we were 
negligent in making this installation 
and therefore must stand the cost of 
rewinding this motor inasmuch as the 
Code requires overcurrent units on 
each of the three ph-ses. Can you tell 
us when this rule first became effec- 
tive ?—J.D.M. 


A Section 4327 of the Code pro- 
e vides the requirement for over- 
current units in each of the three phase 
conductors only in those cases where 
the distribution system supplies wye- 
delta or delta-wye connected trans- 
formers having the wye neutral point 
in the primary ungrounded or not con- 
nected to the circuit. This rule is con- 
tained in a fine print note and there- 
fore is a recommendation to the au- 
thority enforcing this code, as field 
experience has shown that where 
3-phase motors are served through 
wye-delta or delta-wye connected 
transformers, motor winding failures 
have occurred at times of a primary 
single phase failure. This rule was 
placed in the Code for the first time 
by interim amendment in the 1947 edi- 
tion. The exact date of the adoption 
of this interim amendment may be ob- 
tained by addressing a request to Mr. 
Charles Smith, Secretary, National 
Electrical Code Committee, 612 North 
Michigan Avenue, Chicago 11, Ill-— 
G.R. 


Demand Factor 


QO May a demand factor be ap- 
© plied to feeders supplying an 
electric radiant heating load in a 
dwelling such as is used for electric 
ranges in dwellings?—-W.W.M. 


in sf 
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Chicago’s Grant Park Underground Garage uses Corning flat 
and bent Alba-Lite lightingware. Alba-Lite comes in a variety 
of bends to provide design flexibility. Flot Alba-Lite panels are 
available in three patterns offering true light source transmis- 
sion, exceptional brightness control by diffusion, high fixture 


efficiency, permanence and low upkeep cost. 


Owner—Chicago Park District 


all of Chicago, Ill. 


Consulting Engineers—Ralph H. Burke, Inc., Chicago, Ill. 
General Contractor—Electrical work installed by White City Electric Company 
and J. Livingston and Co., under John Griffith & Son Construction Co., 


Fixture Manufacturer—Solar Light Manufacturing Company, Chicago, Ill. 


for world’s largest underground garage 


No more circling weary blocks looking 
for a place to park in Chicago’s busy 
Grant Park area. 

Now you swing your car off the street 
down a ramp to the new Grant Park 
Underground Garage. There’s space there 
for 2359 cars in 787,000 square feet of 
floor space. 

Lighting in this garage, wherein 90% 
of the cars are self-parkers, must provide 
for quick adjustment from natural to arti- 
ficial illumination. “Avenues” must be 
bright—but free of accident-causing glare 
and shadows. Walkways must be safe for 
pedestrians on their way to and from their 
cars, 

High efficiency 
Corning Alba-Lite lightingware was se- 


vf CORNING GLASS WORKS 


CORNING, N. Y. 


Coening meant esearch ix Class 


lected because it meets all of the require- 
ments for safe lighting established by the 
Chicago Park District. Alba-Lite is a 
translucent opal glass. It transmits 60-65 % 
of the light and diffusely reflects 25-30% 
for an efficiency of greater than 90%. 
And Alba-Lite transmits the true color 
of the light source. 

In this area where discoloration of 
lightingware by exhaust fumes could be 
an expensive maintenance item, easy-to- 
clean Alba-Lite again proves a _ wise 
choice. Nor will time ever dim Alba-Lite’s 
sparkling appearance. 

For additional information about Alba- 
Lite and other Corning-engineered light- 
ingware—louvering, diffusing, and pris- 
matic—use the form below. 


1 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


Connected lighting load, approximately 
450 KW. Maintained lighting level, main 
thoroughfares, 22 foot-candles. Main- 
tained lighting levels, distribution cen- 
ter, 30 foot-candles. Average parking 
area illumination, 10 fooi-candles. 





Glassware.” 


SN) ae ae 


CORNING GLASS WORKS, 66-11 Crystal St., Corning, N. Y. | 
Please send me a copy of the “Architects and Engineers Handbook of Lighting | 
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Here’s durability and 
performance. ..in a 
distinctive modern design 


Striking in its simplicity . . . 
designed for long-lasting, all- 
weather protection . . . maxi- 
mum efficiency, wherever 
lighting fixtures take a beating. 


IT’S MADE OF heavy die-cast aluminum 

throughout . . . satin-finished . . . ano- 

dized for protection against sun, rain, 

dampness. 

THE UNIT INCLUDES a medium base 

porcelain lamp holder for one 150-Watt 

inside-frosted lamp and Flutex curved 

glass diffusers. The assembly is simple 
. @ hinged door frame secured to a 

back plate with a captive held screw. 

APPLICATIONS COVER... schools, hos- 

pitals, libraries, railway and bus stations, 

factories, pudiic and office buildings .. . 

all institutions! 

FOR OTHER WALL 

BRACKETS in ex- 

terior line, write 

for data on... 

the ‘4 line’. Di- 

MENSIONS — (4-50) 

8” high, 11” wide, 

with a 4%” pro- 

jection from the 

wall. 


1333 Willoughby Avenue, Brooklyn 37, N. Y. 


aD 
mc hilben 
AL ght ow g 


Speci 


A Under paragraph h. of Sec- 
e tion 2203, you will find you 
must use no demand factor but shall 
supply feeders capable of handling 
100% of the total connected load on 
all branch circuits supplied by that 
feeder unless the heating installation 
is so designed that not all units sup- 
plied by it may operate at any one 
time and even then the Code states it 
is necessary to obtain permission from 
the authority having jurisdiction be- 
fore you use feeders having a capacity 
of less than 100% of the total con- 
nected load.—G.R. 


Recessed Fixtures 


QO [his question concerns the 
© wiring of flush and recessed 
fixtures. The Cor: states that fixtures 
operating at better than 60 C shall 
be wired in a way so that the 
branch circuit conductors will not be 
subjected-to the heat that radiates from 
the hot fixture. When type TW wire 
is used as most contractors use, a box 
is placed a foot from the fixture and 
then type AF is run from the box to 
the fixture. It is my opinion that any 
raceway near the fixture should also 
be the same distance from the fixture 
because it too would be subjected to 
the radiation and the conductors inside 
would in most cases not be able to 
withstand the heat. I have seen jobs 
where the boxes were held one foot 
away from the fixtures, but various 
raceways and phone raceways were 
laying up against the flush fixture. It 
would seem only reasonable to me that 
all raceways should be held one foot 
away unless they had conductors in 
them that would stand the heat, and in 
most cases they would not. 

Then comes the question of pre- 
wired type flush fixtures where the 
branch circuit conductors are brought 
directly to a junction box mounted on 
the side of the fixture. This box ts 
usually only a small distance from the 
fixture. I can’t find where the code 
covers this type of fixture unless they 
feel that tt does not operate higher 
than 60 C. In any case, to me it would 
seem all right to run any raceway 
quite close to the fixture because the 
branch circuit conductors feeding the 
light run almost directly to it and 
these conductors are usually type TW. 

-G.R.G, 


A The Code specifically covers 
e this problem in a special sub- 
section in Article 410 entitled “Special 
Provisions for Flush and Recessed 
Fixtures”, Sections 4176 to 4180, in- 
clusive. 


It should be noted that in addition to 


placing the outlet box 12 in. away from 


the fixture, Section 4179 requires the 
connecting tap between this outlet 
box and the fixture to be at least 4 ft 
long and not to exceed 6 ft in length. 
Furthermore, this tap must be in a 
suitable metal raceway, i.e., armored 
cable, conductors in flexible metal con- 
duit (greenfield), conductors in con- 
duit or EMT, etc. 

Incidentally, type AF wire has been 
giving quite some trouble. You will 
note that the [AEI News Bulletin for 
May 1955 points up the problem en- 
countered with the use of Type AF 
wire. Particularly the trouble develops 
because of the hygroscopic properties 
of this type AF insulation. There is a 
new special silicone insulation for fix- 
ture wires which offers a solution to 
this problem, but as yet this conductor 
is not recognized by the Code nor has 
it been approved by the UL. However, 
[ believe you can safely approve it on 
a “trial installation” basis. 

I believe the Code does cover the 
question of proper spacing of other 
raceways from these recessed fixtures. 
In Section 4141 the last sentence states 
“Conductors shall be so arranged that 
they will not be subjected to tempera- 
tures above those for which they are 
approved.” Of course this rule does 
not state that raceways carrying these 
conductors must be kept a certain dis- 
tance away from the fixtures. Per- 
sonally, I don’t think it is necessary to 
have a distance of 1-ft in the case 
where we are trying to protect the 
conductors in this raceway from the 
radiant heating only. Several inches, 
at the most, should provide ample spac- 
ing. The 1-ft spacing is required for 
the tap, since it is directly connected 
to the source of heat and in effect the 
insulation on this wire is affected by 
the “conducted” heat in addition to the 
radiated heat. The 1-ft distance and 
the minimum 4-ft length, both add to 
give sufficient surface area to carry 
off the “conducted” heat before it has 
a chance to raise the temperature of 
the wiring in the outlet box to an ex- 
cessively high value. 

The use of the recessed fixture with 
the junction box mounted directly to 
the fixture does offer a practical solu- 
tion to the wiring problem for these 
recessed units. The Code does not 
specifically cover such units except in 
a general way, viz., all the rules of the 
aforementioned sections apply to such 
fixtures. Underwriters’ Laboratories, 
however, have tested these fixtures and 
in most cases have found them to work 
satisfactorily with Type R, RW, TW 
and other 60 C wires brought directly 
into this junction box. Such fixtures 
have a standard UL Recessed Type 
Electric Fixture label on them. 

For those recessed units with or 
without this junction box wherein the 
supply conductors attain a temperature 
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whatever the job... 


SELF-STICKING 


RMACEL LAPES 


In our complete line, there’s a self-sticking tape for every job write Permacel Tape Corporation, New Brunswick, N. J 


a Gohmonatohmon someune 





Backing up the famous SYLVANIA money-back offer... 


a full measure of coating... 


Every Sylvania fluorescent filament receives this 
precise amount of Sylvania’s patented long-life 
cathode coating—the coating that raised indus- 
try standards threefold—gave you lamps that 


average 2% to 3 years’ life. 
<— 

















a stream of air... 


Now—to give you more for your lighting dollar 
—Sylvania carefully removes the excess coating 
and spreads it out in a smooth, uniform film. A 
controlled stream of air does it—leaves a uniform 
coating that won’t age irregularly —won’t flake off 
before its time. 











... to bring you Sylvania's bonus of light 





Sylvania’s never-ending stream of improve- 
ments in fluorescent lamps is unequaled. That 
is why Sylvania can offer you a signed money- 
back offer of better results than any other 
fluorescent lamp. Thousands of users have 
switched to Sylvania —taking advantage of this 
famous money-back offer to prove for them- 
selves that Sylvania lamps are better. 


Check the uniformity of performance and 
appearance, the maintained brightness and life 
of Sylvania lamps against those you are now 
using. If, in your opinion, they do not outper- 
form your present lamps, send them back with 
your certificate, and Sylvania will refund the 
full purchase price. Order a trial lot from your 
Sylvania supplier today. 


Keer vour eve on SYLVANIA 


...fastest growing name in sight 
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SYLVANIA ELEctTrRIc Propucts INc. 
1740 Broadway, New York 19, N.Y. 
In Canada: University Tower Building 
St. Catherine Street, Montreal, P. Q. 


ee e RADIO e ELECTRONICS 
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in excess of 60 C at the point where 
these supply conductors connections 
are to be made, the UL requires a 
marking on the fixture to show the 
temperature for which these supply 
conductors are to be suitable. To re- 
peat, fixtures without such a tempera- 
ture marking, can be wired with 60 
C supply conductors. 

The UL “Electrical Equipment 
List” covers all the supplementary data 
I have given above. In fact, it is well 
to develop the habit of referring to 
this list whenever a particular equip- 
ment of material problem is presented 
to you. The supplementary data given 
in this list will help you to understand 
many of the installation practices to 
be found in the field_—B.Z.S. 


Service Entrance 
Cable 


QO Is service entrance cable con- 
© sidered as an open air con- 
ductor in respect to ampere capacity 
when it is run down the outside of a 
building to a weatherproof switch and 
is confined at no point except where 
it enters the switch cabinet?—J.C.D. 


A The ampere carrying capacity 
e of any conductor which is part 
of a cable containing two or more cur- 
rent carrying conductors must be de- 
termined by Table 1 of the National 
Electrical Code. If you will refer to 
Table 1 you will notice across the top 
of this table the following wording: 
“Not More than Three Conductors in 
Raceway or Cable or Direct Burial.” 
And in Table 2 in the third line it 
says “Single Conductor in Free Air.” 
Therefore the conductor carrying ca- 
pacity for conductors contained within 
a service entrance cable must be de- 
termined by Table 1 regardless of 
where those conductors are run. 
—G.R. 


Kitchen Vent Hood 


QO We have installed in the re- 
* cent past a number of a new 
type of kitchen vent hood over ranges 
in ordinary dwellings and the other 
day an inspector advised us he could 
no longer accept these hoods inasmuch 
as they had an ordinary lamp socket 
and bare bulb under the hood. The 
socket is a plastic socket approved by 
the Underwriters’ Laboratories and so 
far I am unable to find anything in the 
Code which would prohibit the use of 
this socket and lamp. It is true that 
the Code would prohibit the use of 
this device unless the lamp were 
housed within a vaportight enclosure? 
—H.E.W. 





FASTER... SAFER 

LOWER COST 

LUMINAIRE 
SERVICING... 











a 
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See 
with 


THOMPSON 


POLE UNITS AND HANGERS 


It’s easy to maintain inaccessible luminaires at 
peak efficiency with THOMPSON equipment. All 
units feature a patented mechanism that eliminates 
climbing and electrical hazards...makes servicing 
a simple one-man job. 


“SERVISAFE” POLE UNITS are supplied as 
complete packages ready for wiring and ” 
erecting (*). Single or double-arm models CA 
and variety of new steel and aluminum poles 

can be furnished. BRACKET UNITS for wall 

and wood pole installations also are available. 
THOMPSON HANGERS ... for high-bay 
indoor luminaires . . . bring lights down to 

floor level. Variety of models and accessories 
permits wide range of applications. 





For additional details, write for 
BULLETIN WPH-54 (“Servisafe” Units) iF 
and BULLETIN TH-55 (Indoor Hangers). / "Vi jue AS EASY AS IT LOOKS 


School custodian relamps 
and cleans luminaires the 
Thompson way .. . with 
both feet on the ground. 


CLEVELAND 14, OHIO 
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OW... 


align fixtures 
INSTANTLY! 





Filet 


on Set 


FIXTU 
HANG 


@ EASY AS PUTTING A BULB IN A SOC 


A twist of the wrist turns fixture 
to any alignment — after hanger 
has been attached to any 344” or 
4” outiet. Base and receptacle are 
stationary — arms revolve. Once 
lined up, exclusive FRICTION 
RING holds fixture firmly in 
selected position. Receptacle is 
mounted at factory — ready for 
use. Complete with two 5’ chains, 
hooks and cord clips. Order from 
your Simplet Distributor or write 
for information and prices now. 


<> 


Srnit 


SIMPLET ELECTRIC COMPANY 


A Wholly Owned Subsidiary of IDEAL INDUSTRIES, Inc. | 


1041 PARK AVE., SYCAMORE, ILLINOIS 





a new superior system of 
CABLE and TUBING race ways 


GLOBE’S CABLE WAY 


Saves on 
Moterial 


tenance 
problem 
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A completely engineered system of cable ways, 
production produced and die formed for uniform- 
ity with up to twice the strength of ordinary trays, 
by actual laboratory tests. The universal splice 
plate joins all parts through the side channels only. 
All curved fittings are joined at the end of the 
radius (no tangent material is ee ers: tting 
continuous curves. This feature provides greater 
flexibility of application in tight A moo and creates 
an endless variety of combinations for a simple 
solution to any design problem of change of direc- 
tion or elevation with a complete set of standard 
fittings. 

Comes in 6”, 12”, 18” and 24” widths, in standard 
12’ lengths to further speed up installation time. 
Cable way can be cut to length at any point—in- 
sides and bottom always smooth—all sections 
punched for easy installation—perfect fit at all 
times. Neat, clean and uniform in appearance. 

Write for new complete catalog. 
Distributors in all principal cities. 
Contact the Grip-Strut distributor under “Grating” 
in the classified telephone directory. 


A The NEC states that no exces- 
e@ sive deposits tending to in- 
crease temperatures above normal 
should be allowed to form on electrical 
fixtures and devices, and under Section 
1110 of the Code you will find “Unless 
approved for the purpose, no con- 
ductors or equipment shall be located 
in a damp or wet location; where ex- 
posed to gases, fumes, vapors, liquids, 
or other agents having a deteriorating 
effect on the conductors or equip- 
ment.” In addition, national standards 
governing ventilation and removal of 
grease vapors over cooking ranges 
specifically provide that lighting fix- 
tures shall be enclosed within vapor- 
tight globes unless so located as to 
avoid grease deposits.—G.R. 


Grounding Conductor 
Connection 
My service entrance cable 


Q. enters the house at the left 


front side. The water meter and water 
pipe enter the house at the right rear 
side. To ground the service, I would 
have to run 60 ft of ground cable 
| and drill about 25 ceiling beams. 
There is a copper 3-in. pipe running 
by the service range box. This pipe 
is sweated at all joints, goes to the 
oil burner and enters a valve and 
then continues on to the water meter. 
Can I ground to this pipe if I put 
a jumper at the valve at the water 
meter? Diagram is below.—D.W. 


Service equipment Ground connection 
/ 4 





A . Bond 
_--oround valve 


Oil burner 

60" 

70 hot water 
radiators 





meter 
vi Cold water 


entrance 





{ 
' 
; Woter 
‘ 
' 





- — — -- 40' - 








a 


cas 

A Section 2612-a of the Code re- 

e@ quires the system or common 
grounding conductor to be attached 
to a water piping system on the 
streetside of the water meter, with an 
exception which reads “or on a cold 
water pipe of adequate current-carry- 
ing capacity as near as practicable to 
the water service entrance to the 
building.” When the exception is used 
however the Code requires bonding 
around meters, valves and unions 
which are liable to become discon- 
nected. In view of these requirements 
your proposal to make the grounding 
connection to the hot water pipe feed- 
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split-second fastenings to 
steel or concrete with 


Creary Drive-it Pins 


PATENTED 
SELF-CENTERING 
PINS 

Ribbed guide sleeve 
holds Creary Pins in 
center of barrel for 
true, accurate fastening. 


HEADED 
PINS 


For permanent anchorage 
in concrete or steel. 


50 TYPES 

OF PINS 

There are over 50 
Drive pins to do your 
particular job. For 
applications where 
standard pins are not 
suited, special pins 
will be custom made. 


UNDERWRITER 
APPROVED 


Creary pins have passed 
all the rigid requirements 
of strength and pullout 
tests and are approved 
by the Underwriters’ 
Laboratory. 


THREADED 

PINS 

Available threaded 
internally or externally 
for easy fastening and 
removal, when necessary, 
of anchored object. 


EYE PINS 

Use where required 
to suspend ductwork, 
ceilings and pipes. 


Creary 


DRIVE-IT® 


Pins 


COPYRIGHT 1955 POWDER-POWER TOOL CORP. 


ELECTRICAL CONSTRUCTION AND MAINTENANCE .. . NOVEMBER, 1955 


Creary Drive-It® pins give you 
greater penetration, greater hold- 
ing power and greater operating 
speed. They are made of high qual- 
ity alloy steel and are specially 
heat treated to give greatest 
strength and toughness. It is only 
because of this super strength and 
extreme hardness that they are 
able to perform the seemingly im- 
possible . . . to penetrate up to 1"’ 
of steel for example. 

Drive-It® Tools and pins have 
been used by leaders in the field 
since 1946, when the ‘‘Drive-It’’ 
products revolutionized the con- 
struction industry. Today Creary 
pins and ‘‘Drive-It’’ tools are 
speeding up construction and 
reducing on-the-job costs through- 
out the world. 

Be safe, be sure—use Creary 
Drive Pins. 

Send coupon below for sample 
of pin and name of nearest dealer. 


: 
| 
| 
| 
| 
| 
| 
| 
| 
| 
! 
| 
| 
| 
4 


SEND FOR FREE SAMPLE 
CREARY DRIVE PIN 


POWDER POWER TOOL CORP. 
7532 S$. W. Macadam Ave., Portland, Oregon 


(Please Print) 








City 





_—————————— 


Type of Business 








LYS 


MASONRY FASTENER! 








“yust| DRILL 


Rivet ond -B 
Mfg. Patented. 


©1955 


SHFECUARD 


with NELSON 
HIGH VOLTAGE 


Safety interlock prevents access 
to fuse compartment until mo- 
tor is taken off line. 


The current-limiting power 
fuses prevent costly repairs 
associated with short circuits. 


Steel barriers completely segre- 
gate high and low voltage 
compartments. 


Nelson High Voltage Motor Starters 
with current limiting fuses are used 
for controlling 2300 to 5000 volt 
motors. Furnished with air-break or 
oil-immersed contactors. Indoor or 
weather-proof construction. 


e Write for details 


Masonry Drive 
Rivets are unmatched for speedy, 
simple fastening to brick, cinder 
block, concrete, and other ma- 
sonry moterials. 


Once holes are drilled, rivets 
drive like nails, using ordinary 
hammer. No other tools needed. 
No twisting, caulking, or plug- 
ging. No parts to lose. 


Write for full details. Southco 
Division, South Chester Corpo- 
ration, 254 Industrial Highway, 
Lester, Pa. 


: Whenever two or more 
"| parts are fastened together. 





AND MOTORS 


eeeeeeeeeeeeeeeeeseeeeeeeeeeee 


SEGREGATED 
HIGH VOLTAGE FUSE 
COMPARTMENT 





SEGREGATED 
LOW VOLTAGE CONTROL 
COMPARTMENT 


Weatherproof assembly for controlling two 
125 h.p. synchronous motors on compressor 
drives in chemical plant. 


NELSON ¢Zcdeec MANUFACTURING CO 


KLAH 











ing the radiator would be a viola- 
tion regardless of the jumper across 
the valve in the oil burner assembly. 
The connection must be made to a 
cold water pipe. 

You will also note that the excep- 
tion requires the connection to be 
made to the cold water pipe “as near 
as practicable to the water service 
entrance to the building.” Some in- 
spection authorities feel that from a 
practicable stand-point the connec- 
tion, on many installations, must be 
made on the street side of the water 
meter. Where they believe it is 
practicable to do so, I believe they 
are correct in applying this feature of 
the rule. Other authorities accept a 
connection to the nearest cold water 
pipe provided all unions, meters or 
valves are bonded. Copper tubing with 
joints involving solder or squeeze 
connections are not required to be 
bonded. Official Interpretation No. 
212 issued May 26, 1941 covers some 
of these points but I am unable to 
locate any official interpretation which 
would clarify the intent of the phrase 
“as near as practicable’.—B.A.McD 


High Voltage Service 


QO What are the code require- 
© ments to install 15-kv cable in 
a 10-story building where step-down 
transformers are required on the roof? 
The building has a vertical shaft where 
other utilities are installed. Is it per- 
missible to install 15-kv cable in this 
shaft? If so, under what conditions? 


A High-voltage service require- 
e ments are covered by the sub- 
article of Article 230, Services, en- 
titled “Services Exceeding 600 Volts”. 
The introductory fine print note head- 
ing this sub-article is most important 
since it defines rather definitely what 
constitutes a service in this particular 
case, Sections 2386 to 2392, inclusive, 
cover in detail the requirements for 
these high voltage services. 

In Article 430, Motors, Sections 
4421 to 4425, inclusive, state the “Re- 
quirements for Over 600 Volts” for 
motor installations. 

Article 450 covers the ‘“Require- 
ments for Transformers and Vaults.” 

Article 710 covers all the require- 
ments for “Circuits and Equipment 
Operating at More than 600 Volts 
Between Conductors”. It should be 
noted that Section 7105 permits the 
use of “metal armored cable suitable 
for the use and purpose” in “open 
runs”, so that these cables would be 
permitted in the shaft you describe. 
However, if a non-metallic sheathed 
cable is installed, this same section re- 
quires these cables to be accessible to 
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qualified persons only. Therefore, the 
NMS cable may be run in a vertical 
shaft; but this shaft cannot contain 
any other utilities, since it must be 
accessible to qualified persons only: 

Sections 7106 to 7108, inclusive, 
cover additional requirements for the 
non-metallic sheathed cable installa- 
tion.—B.Z.S. 


Multiple Control 
Of Lighting 
A type of light control is re- 


Q. quired to switch off a light 
of a low wattage by either of two 
switches and still permit the lighting 
of two local lamps. This arrangement 
is preceded by a switch which is 
turned on when the signalling action 
of the local switches would have to 
open a grounded neutral. The circuit 
is shown. Would there be any objec- 
tions to such an arrangement?—A.R. 


Opening either 
closed switch lor 2 
puts out light L 


—_ f : 
L. 
2 
The neutral conductor of a 


A. branch circuit should never 
be opened unless simultaneous open- 
ing of all other conductors can be 
made. I would say in your case the 
wiring is a violation of the Code. 


—B.Z.S. 





Overcurrent Protection 


Q. 


on first floor of a building, may a tap 
having a capacity of approximately 
10% of that of the feeder be run 
from this feeder to a second panel- 
board located on the floor immediately 


If a feeder terminates at the 
rear of a panelboard located 


above without including a_ circuit 
breaker at the point where the tap 
is taken from the larger feeder con- 


ductor ?—S.P. 
A Yes, as long as this tap does 
e not exceed 25 ft in length and 
does not have a current carrying ca- 
pacity less than one-third that of the 
feeder conductors, it may be run 
without overcurrent protection at the 
point where it derives its supply from 
the feeder, provided it terminates in 
a single circuit breaker or set of fuses 
which will limit the load which can be 
carried on this tap to that prescribed 
by Tables 1 and 2 of Chapter 10. This 
is found in paragraph d. of Section 
2434 of the Code—G.R. 


Stonco VAPORTIGHT 


AIR-CONDITIONED REFLECTOR 
CUTS MAINTENANCE... 
STAYS CLEAN LONGER 





CCHS HSHSHEHHEEHETESHSHEHHHHEHEHHSHEHHEHEHEEHHHEHHHHEHHESEE® 


Stonco reflectors are heavy gauge 
steel with a lifetime flint-hard 
vitreous porcelain enamel finish. 
This brilliant stay-white reflecting 
surface cuts maintenance in all 
kinds of weather, under all operat- 
ing conditions. 

These unique reflectors also fea- 
ture a special venting design that 
air-conditions the lamp for cooler 


CLUSTER LIGHTS 


SUPER SPOTS 


ISLAND LIGHTS LAMPHOLDERS 


eee eeeeee ee eeeeeeeeeeeeeeeee ee 


eeeeeseeseeeeeeeeeeeeeeeeeeeee 
eeeeeeeeseeeeeeeeeeeeeeeeeer 


COSC SESE SEES EHEHEHEEHEEHEHEEHEHEEHEHEHEEHEHEHEEHTE HEHEHE EEE 


eeeeeeee eee eeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee 


eee ee eee eee eee eeeeeeeeeeeeeeeeeeeeeeeeee 





operation, and longer - lasting life. 


So, for highest efficiency in vapor- 
tight operation see your nearby 
Stonco distributor... he carries the 
complete line of dependable Stonco 
lighting equipment and accessories 
for all outdoor requirements. Or 
write direct to the home office for 
a complete catalog. 


Gon Sts Seomeo 


ELECTRIC PRODUCTS CO. 


. 


Kenilworth, New Jersey 
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Narrow bases on these flange terminators 
permit close mounting... eliminate 

need for bulky potheads in 

many applications. 


Round or 
square base 
flanges, 
drilled or 
blind tapped, 
fit standard 
potheads. 


WIRE 


@ Narrow base flange terminators for limited mount- 
ing spaces are one of many standard types of PLM 
armored cable fittings for special needs. Many 
other “specials”— in dimensions, drilling or other 
details — can be supplied on short notice. 


Whether your needs are usual, or unusual, you'll 
get unusual help in meeting them, from PLM. Ask 
for catalog or quotations on your terminating or 
splicing needs. 


PPULM Peecicces, me. 


3875 West 150th St. @ Cleveland 11, Ohio 


AND CABLE FITTINGS AND ACCESSORIES 


Armored Cable Terminators + Splicing and Terminating Kits « Conduit Ventilators 





All these ... and more .. . for 
YOUR BEST CONNECTIONS 


U/L AND CSA TESTED HI-RUGGED STRENGTH 


PURE COPPER RE-USABLE 
100°. CONDUCTIVITY ALL WIRE SIZES 
COOLER OPERATION ECONOMICAL 


WRITE FOR 
80-PAGE CATALOG 
6 
ILSCO CORPORATION 
5741 Mariemont A ve. 
Cincinnati 27, Ohio 





Motor Disconnect 
Switch 


QO Paragraph 4409 requires that 
* 


the disconnect means shall be 
located in sight of the motor or be 
provided with a locking means in the 
open position. Does this mean that 
if a fused disconnect switch in the 
basement is provided with a locking 
device, then no other disconnect 
means is necessary for a motor on the 
roof? This motor is on a separate 
line with no other motors connected 
to it—B.W. 





3rd floor 





2nd floor 





round 
VIIA /st floor 
Padlock or other 
locking device 


According to your illustra- 
A. tion, it appears to me that the 
disconnect switch serves also as the 
controller. Section 4386 requires a 
motor and its driven machinery to be 
within sight of the controller loca- 
tion with the following exception: 
4386-a. The controller or its discon- 











necting means is capable of being 
locked in the open position. Section 
4409 further recognizes this excep- 
tion as follows: The disconnecting 
means shall be located in sight from 
the controller location or be arranged 
to be locked in the open position. In 
one case the disconnect must be 
“capable of being locked” and in the 
other “arranged to be locked”. I do 
not believe there is any distinction 
between the phraseology used. As a 
result of these Code provisions the 
motor could be on the roof of the 
building and the switch in the hase- 
ment. Most externally operable 
switches are arranged so that a pad- 
lock may easily pass through the eye 
provided on the — switch Some 
Inspectors ask that the padlock be at- 
tached by a chain to the switch so 
that there would be no excuse for not 
locking the switch in the open posi- 
tion. I doubt if this is required by the 
Code but it appears to me to be a 
reasonable provision. Some engineers 
and contractors do not agree that 
this exception adequately satisfies the 
hazard and they install an additional 
switch near the motor.—B.A.McD. 
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Wireway in 
Elevator Shaft 


OQ In the June issue of “Electrical 
9 ; 
Construction and Mainte- 


nance”, under the section “Questions 
on the Code’, you carried an answer 
to an individual concerning Section 
3622 of the 1953 Edition wherein you 
stated that through an error this 
section prohibited the use of a wire- 
way in an elevator shaft. This in- 
ferred that a wireway might be placed 
in an elevator shaft to carry any type 
of load. Is it not true that the Code 
prohibits the use of a wireway within 
a hoistway or elevator shaft except 
where that wireway is used directly 
in connection with the elevator or 
dumbwaiter contained within that 
shaft?—C.M. 


A Yes, you are correct inasmuch 
e as Section 6218 of the Code 
reads as follows: “Main feeders for 
supplying power to elevators and 
dumbwaiters shall be installed outside 
the hoistway, except in existing 
structures subject to special permission 
of the enforcing authority. Only such 
electrical wiring, conduit and cable 
used directly in connection with the 
elevator or dumbwaiter, including 
wiring for signals, for communica- 
tion with the car, for lighting and 
ventilating the car and wiring for 
low voltage fire detecting systems for 
the hoistways, may be installed inside 
the hoistway.” 

Then in a fine print note following 
this section you will find the follow- 
ing: “It is not intended to prohibit 
the interruption of long runs for the 
purpose of supporting or pulling in 
conductors, and pull boxes may be 
installed for this purpose.” 

Therefore Section 6218 does rule 
out the use of a wireway in a hoist 
for the supply of power loads other 
than the load on the elevator itself 
except in an existing building where 
it gives authority to the inspector 
having charge to accept a wireway 
in the hoistway to supply power to 
the elevator equipment in the pent- 
house or wherever else it may be 
located in addition to the equipment 
on the car itself—G.R. 


Readily Walked Upon 

QO What is the definition of a roof 
° “readily walked upon” as re- 

quired in Section 2322a?—R.E.C 


A There is no official definition 
e for this term, but see EC and 
M, Sept., 1955, page 186. 


e = ie the facts ails 
A Comparative Study of 
DOWNLIGHTING DEVICES 


THE suruings oer spate 


Provides these outstanding features 
LAMP COST... 


Lamp replacement costs for most popular SILVER-SPOT 
types of downlights using reflectorized 

lamps will approximate three times the cost 

of lamp replacements for Silver-spot and 

Silver-dot units. 





POWER COST... 


Since many of the commonly used down- 
light devices employ 150 watt lamps, the 
Titi 100 watt Silver-spot or Silver-dot units will 
cost only two thirds as much to operate. 





LIGHT OUTPUT... 


Performances of downlights varies greatly SHVER- BOT 
with design and light distribution. In generat 
Silver-spot and Silver-dot produce more ef- 
fective footcandles within the designed 
beam. This increase in illumination averages 
about three times that afforded by other de- 
vices but in some cases exceeds five times the 
illumination within specified zonal limits. 





THIS COMPLETE 
REPORT ON 
DOWNLIGHTING 
DEVICES 


; SILVER- 10 
yours for the asking 5% 





Proof of these facts is definitely established in a comprehensive 
study just completed. Charts of various types of downlighting 
devices are based on data taken from photometric tests con- 
ducted by Electrical Testing Laboratories, Inc., or from spengeye: 
photometric data. To obtain this report just write to . 


like LIGHTING, INC. 


A SILVRAY SSOCIATED COMPANY 


BOUND BROOK + NEW JERSEY 
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ADV ERTISEMENT 











The broad need for a non-corroding fitting in the processing industries, is clearly shown in this typical installation. 


The “Big Switch” To 


Aluminum Electrical Conduit Fittings 


Growing Trend Proves Boon to Electrical Industry . . . 
Meets Long-Wanted Needs of Many Industries 


A Discussion by James Grindell, Sales Manager, Killark Electric Mfg. Co. 


Aluminum electrical fittings are years. But today a ‘big switch” is economy and longer service enjoyed 
not new .. . they have been in use taking place . . . and industry after where aluminum fittings are in- 
in a number of industries in recent industry is discovering for itself the stalled. 
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ADVERTISEMENT 


Aluminum Offers Distinct 
Advantages 

To understand this rapid-moving 
trend, we have to appreciate the 
properties found only in aluminum 
fittings. 

The performance of a metal in 
any industry is best judged from its 
service record. In the process in- 
dustries there are scores of appli- 
cations for a metal that can offer 
high resistance to corrosion, free- 
dom from discoloration, strength in 
alloy, light in weight, non-sparking, 
and low in maintenance. Alumi- 
num is such a metal. 


Killark Pioneers in 
Development of 
Aluminum Fittings 
The Killark Electric Manufac- 
turing Company has done much to 
pioneer and encourage the use of 

i aluminum fittings. Killark Alum- 
alloy Electrolets are the first major 
improvement in fittings in over fifty 
years. They have been laboratory 
tested and thoroughly field ap- 
proved by nearly a decade of con- 
stant control and recheck. Killark’s 
Alumalloy—an exclusive aluminum 
alloy—provides a new combination 
of high strength, light weight, safety 
and uniformity. 


Typical Problem-Solving 
Applications 
Because Killark fittings have been 
designed for a lifetime of corrosion- 
free service in acid, salt and chemi- 
cal atmospheres, they have solved 
the problem of “what to do about 
our electrical systems?” for many 
corrosion-plagued industries. 
One large smelter, for example, 
had a serious corrosion problem in 
the presence of ferrous metals. 
Their operation of reclaiming mag- 
nesium, produces large quantities of 
sulphur dioxide (which combines 
with moisture in air to form sul- 
phurous acid). Since installing 
Killark Allumalloy fittings, they’ve 
experienced none of the failures or 
breakdowns in their electrical sys- 
tem, as in the past with conven- : : ' 
tional fittings. ae 
Another example - achemical proc- 60% lighter than cast iron. Large-size Killark Alter 10 years exposure, the iron fitting (top, 


t “ Alumalloy fittings weigh even less than above) showed deep rust-pitting. The Killark 
essor who manufactures ammonium many smaller cast iron fittings of the con- Alumalloy (special aluminium alloy) fitting 


. ventional e. This means easier handling, was scarcely affected—since it is rustproof 
nitrates and sulphates. The effect naiaken ‘iad so Ply . clear eons assy 


on steel conduit and iron fittings < F 
aes Ae aa - & already in use. First in the field, 
was costiy, shut-downs were fre- 


quent. Today, with Killark Aluma- ray aap oe bss KILLARK ELECTRIC 

alloy on the job, the corrosion prob- - ee wr nia 

“vain has nan all but lininened saving time, cutting losses due to MFG. co. 

breakage or damage, and in offering evtin d Vand eal 

safer (spark-free), more permanent —_— ie ove 
Ten Million Fittings installations. ST. LOUIS 13, MO. 

Can't Be Wrong Aluminum fittings are clearly the wp: cae 
Yes, 10,000,000 . . . that’s how fittings of the future. Are you in- Killark—a Fitting Name 


many Killark Alumalloy fittings are vesting in the future? to Remember” 


from their electrical installations. 
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Test position with doors closed now standard on I-T-E low voltage switchgear. This exclusive I-T-E feature is made possible by 


an extendable escutcheon which permits the operating handle and visual indicator of the breaker to extend through the closed compart- 
ment door when the breaker primary contacts are disconnected. Special cutout in side sheet shows breaker within compartment. 


NOW—circuit breaker test position with doors closed 


Exclusive I-T-E low voltage switchgear feature 
increases safety, reduces handling, provides 
better dust protection, permits easier 
circuit identification 


Consider the many advantages of testing circuit breakers 
with compartment doors closed or of leaving de-energized 
breakers in their individual compartments protected against 
dirt and damage during installation and shutdown. Consider, 
too, the simplification of maintenance, inspection and “‘tag- 
ging out” of circuits during normal operation. They are all 
yours in the modern, compact design of the new standard 
I-T-E Low Voltage Switchgear—at no increase in cost. 








New compact KD and KE circuit breaker design saves space 


With the addition of the new KD and KE breakers, the 
line of K type breakers is complete through 4000 amp 
continuous, 100,000/150,000 amp interrupting @ 600/240 v 
a-c. Considerably smaller than their predecessors, Types 
KD and KE circuit breakers fit into three-high and two- 
high compartments respectively. This saves space, permits 
instrumentation in the same frame. In addition, the broad- 
ening of breaker interrupting ratings—now approved by 
NEMA-—reduces switchgear costs by permitting the appli- 
cation of smaller size circuit breakers for short circuit 
protection on 240 v a-c and 480 v a-c systems. oes 
For complete information, contact your nearest I-T-E sales New Type KD circuit breaker 
office. Or write for Bulletin 6004B. I-T-E Circuit Breaker ae ne eee 


. - tends the range of ratings of the I-T-E 
Company, 19th and Hamilton Sts., Phila. 30, Pa. Type K family of breakers. 


I-T-E CIRCUIT BREAKER COMPANY * Switchgear Division 
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In The News 


Midwest Inspectors Study Code Changes 


A code workshop with plenty of 
floor discussion featured the annual 
the Western Section, 
International Association of Electrical 
Inspectors. More than 500 members 
and guests attended the three-day ses- 
sion at the Hotel Nicollet in Min- 
neapolis, Sept. 26-28. Copious notes 


convention of 


were taken by inspectors, contractors 
and other electrical industry represen- 
tatives as proposed changes in the 
1956 NEC were revealed and specific 
code problems were resolved. Com- 
plementing the forum 
several highly educational illustrated 
talks on technical subjects. 

Reports of Charles L. 
ternational 


open were 


in- 
and 
members of Panels 
brought out recommended 
changes in the new code. Among them 
will be the following: 

\ new 


Smith, 

secretary-treasurer, 
Code Making 

numerous 


numbering system and 
editorial revisions of the present code 
to make it easier to read and under- 
stand, Smith reported that the North- 
west Section, IAEI voted against the 
new numbering system while the 
voted for it. The 
Western Section went on record ap- 


Southwest Section 


proving the proposed change. 

Article 110—Will be completely re- 
vised, 7 

Article 230—Will contain a_fine- 
print note recommending a 100-amp, 
3-wire service for all dwellings. This 
will be in the form of a recommenda- 
tion and not a mandatory rule, O. K. 
Coleman noted. 

Section 2124-b—A change will be 
made to require receptacles on 12-ft 
spacing in 15-ft 
spacing in house. 
This reportedly will add at least one 
outlet to 


living and 


rooms of a 


rooms 
other 


and 
living 
calls for 


average size bedrooms 


one or two to average size 


rooms. rule 


outlets every 20 lineal feet. 


Present Code 


2203-e—Air 


will be 


Section conditioning 
excluded from the 
75% diversity factor applied to fixed 
appliance loads 


equipment 


»? 


Section 
loads 


electric 


03-q In feeders serving 
than 
discharge lamp ballasts, the 
conductor the 


Reason: 


consisting of 50% 


more 


neutral must be same 


size as the line conductors. 
Third harmonic currents in fluorescent 
lamp ballasts produce a current in the 
neutral conductor 
load 
Section 


which adds up to 
full current 
3544 


Maximum size of 


ELECTRICAL 


conductor permitted in an underfloor 
raceway will be upped to 500MCM. 
At present the largest size allowable 
is No. 1/0. 

Under Consideration—Increase in 
maximum size of Type UF cable to 
No. 4/0 for underground applications 
only. Present maximum size of No. 4 
to be retained for interior wiring. 

Chapter 10—There is a good chance 
that the Tables and Examples in 
Chapter 10 will be moved up into the 
body of the 1956 Code as part of the 
various Articles to which they apply. 

Lively floor discussion followed a 
that the Northwest Section 
voted to eliminate the limit of 


report 
Six 


NEW WESTERN SECTION officers, 


International 


disconnect switches for residential 
services only. After the pros and cons 
of Section 2351-a had been aired, the 
Western Section members voted to 
retain the present Code regulation. 

In future Codes, the term “ground- 
ing conductor” might be replaced by 
“bonding conductor” or equivalent. 
This was pointed up in open forum 
discussion of Article 250. 

The more formal part of the three- 
day agenda contained two interesting 
and educational technical presenta- 
tions. The first of the illustrated talks, 
presented by L. S. Inskip, protection 
engineer, Bell Murray 
Hill, N. J., covered the subject of 


Laboratories, 


Association of Electrical In- 


spectors, elected at recent convention in Minneapolis, Minn., are: (L to R) secre- 
tary-treasurer—H. L. Parks, Charleston, W. Va.; first vice president—R. L. Thomp- 
son, Aubuquerque, N. M.; president—Glenn Rowell, Minneapolis, Minn.; second 
vice president—E. H. Rueppel, Louisville, Ky. 


KANSAS INSPECTORS at electrical inspector meeting in Minneapolis included: 


(L to R) David Lines, 


Kansas Inspection Bureau, Topeka; Albert Karl, chief, 


Kansas City, Kansas; Tom McGinnis, chief, Topeka; O. R. Kendall, Topeka; and 
C. W. Hack, electrical engineer, Kansas Inspection Bureau, Topeka. 
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CONTRACTOR PRESENTATION at meet- 
ing of Minneapolis Electrical Contractors 
Association (Upper Midwest Chapter, 
NECA). Chapter president John Kvalsten 
(2nd from left) presents certificate to Roy 
Larsen, president, Minneapolis Junior 
Achievement, commemorating completion 
of fluorescent lighting installation at J-A 
workrooms. Participating in ceremony 
are G. M. Jensen (left), president of Min- 
neapolis School Board and J. F. Krech, 
business manager, Local 292, IBEW. 
Contractors contributed the equipment, 
material and tools and Local 292 the 
mechanics to do the job. 





9300 
SERIES Spe Grounding Faults in a most compre- 
hensive manner. Mr. Inskip warned 

that Code Section 2551 on effective 
grounding is too often ignored; that 
— the home mechanic must be educated 

IN Ss TEEL— CuEAm, ge ee SREP, Ran. S. 2 to the safety of grounding methods. 
e noted that hazards can be present 

~ even with grounding, due to irregular- 
ities that many develop. It is not 
Made in 4 and 8 foot practical today to seriously talk about 


; > aA grounding portable equipment to the 
Units using Slimline neutral conductor, he continued. 


or Rapid StartL ps. A short, yet comprehen ve, course 
on wiring for such hazardous loca- 


: tions as garages, service stations and 
4 and 8 foot Units paint spray areas, was the net result 


ma : of an attention demanding illustrated 
y be combined for | talk by B. A. McDonald, retired chief 
a continuous length | electrical inspector, Rochester, N. Y. 

‘ . A recognized authority on the Code, 
of Uniform light. Mr. McDonald proceeded to point up 
sections of Article 500 where am- 
biguity exists, particularly in regula- 


| 
SR eee ee ee || seam, See greed tat Geeoe are too 
NO BULKY PIECES TO HANDLE ee ee 


many variables affecting an electrical 
inspector’s decision with respect to 
equipment for this category. Specifi- 








Pw! Slip Fitter adjustable to any 
pole spacing up to 12 feet cally, Mr. McDonald urged investiga- 
without SAG. tion of and Underwriters’ listing of 
equipment and devices suitable for 
Class I, Division 2 application; more 


Luminaires made in half fix- 
tures— mechanically and elec- specific definitions, explanations and 
trically independent of each code rules for this classification; 
other. clarification of Code Articles on 
garage occupancies; and Code defini- 
tions of the term “volatile flammable 
liquid” with suitable recommendations 
for use in borderline instances. At 
present it is up to the electrical in- 
spector to decide the hazard in line 
with specific circumstances involved, 
he noted. 

The next 10 to 15 years will be the 
greatest in the electrical industry. 
That was the prediction of Howard 

















RIC MFO. - 
FLEW CTR) aaa In Canada through CURTIS LIGHTING, LTD., aes Ontario 
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CASTINGS TRAVEL from continuous monorail blast to power belts 
for finish chipping and grinding. Average travel distance is 22 ft. 
Cord hangs neatly out of the way. 


At International Harvester Foundry— 


85% of original neoprene-jacketed 
Koiled Kords* still in use after 5 years 


Power cords take a severe beating on overhead hoist 
equipment. They’re subjected to abrasion, splatters of 
oil and flexing with every move of the hoist. That’s why 
International Harvester uses Koiled Kords, the spring- 
shaped retractile cords shown above. In their rugged 
neoprene jackets, these cords far outlast ordinary power 
cords—and since they adjust to the exact length de- 
manded, hazardous loops and kinks are eliminated. 


“TH” reports five years’ perfect service from 85% of 
the original Koiled Kords installed—a record largely due 
to the durability of neoprene jacketing. Neoprene resists 
oil and grease . . . stays smooth, free from cracks despite 
abrasion and severe flexing. The wide temperature range 
under which neoprene can function, plus its resistance to 


* TRADEMARK OF KOILED KORDS, INC 


r 





NEOPRENE 


The rubber made by Du Pont since 1932 


*Ce us. pat orf 











MONORAIL FLASK SETTING in molding department. Cord extends 
an average of 14 ft.—expands and contracts with hoist move- 
ment. No take-up reel is required. 


weather and ozone, makesit suitable for use indoors or out. 


You can profit with neoprene-jacketed wire and cable 
in your operations. Overhead, buried direct in earth, or 
in conduits—neoprene gives long, trouble-free service. So 
when you buy wire or cable, make sure it’s made to stay 
on the job . . . with jacketing of neoprene, Du Pont’s 
chemical rubber. 


REMEMBER, OF ALL RESILIENT MATERIALS, ONLY NEOPRENE 
RESISTS ALL THESE INFLUENCES: 
¢ Sunlight and weathering 1 « Corrosive atmospheres 
« Oils, solvents, most chemicals « Flex cracking 
¢ Electrolytic attack « Abrasion, cutting, chipping 
« Heat « Oxidation and aging 


MAI. THIS COUPON TODAY! 


FREE! THE NEOPRENE NOTEBOOK, Every issue 

contains interesting stories about products 

made with neoprene. Actual case histories give 

you the facts about neoprene’s longer service 

life. Clip this coupon to get on the mailing list. 

E. I. du Pont de Nemours & Co. (Inc.), Elastomers Division E( 11 
Wilmington 98, Delaware ; 


Name Position 





Firm 
Address 
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Standard Type HT Askarel- 
Filled, Non-Submersible 
Network Transformer. 300 
KVA—13,200 to 120/208 
volts, 3-phase. Special 
a er te = mechanical 
interlocks between high- > , ~ » ) 

oo nag a pa Pigeon application stumps you 
load tap-changer switch 
handle. Can be equipped ° e 
@s you specify. 
















When a transformer 


. . . . . . . . . . . . . 


call STANDARD 


Standard engineers will 





work with you to produce the 
exact transformer required for 
your needs. Special compo- 
nents required to meet your 
application are incorporated 
as you specify. Let us show 





Ohio, presents his views during floor dis- 


you how we can develop a cussion of 1956 NEC changes at West- 

custom transformer for you at ern Section, !AEl conference. Contro- ' 
no greater cost than a stock versial issues included elimination of 

model. Write or call Standard present six disconnect switch rule for resi- 

today. dences, reduction of 20-ft outlet rule, } 


and service drop clearances over ranch 
type homes. 


Stevenson, Detroit Edison  Co.. 
Detroit, Mich., as he reviewed prog- 
ress in the Adequate Wiring field. 
Basis for his optimism is the general 
public’s acceptance of the need for 
better wiring, the electrical industry’s 
increased promotion of the program, 
the availability of more appliances 
and more power and the fact that the 
New | U. S. is becoming a nation of home 


owners, 
y ADSWO RTH MINIATURE ff \ motion picture, with commentary 


by W. R. Rilling, electrical engineer, 
Underwriters’ Laboratories, Chicago, 
illustrated tests on various electrical 
equipment items and emphasized the 
U. L. expansion programs both in 
Santa Clara, Calif., and Chicago. 
General consensus of the Fire and 
Accident Prevention Committee is 
that improper installation and misuse 
or misapplication of electrical ma- 
terials was the cause of the 16,000 
KNIFE BLADE | fires of electrical origin reported last 
SIDE OPERATED | year. The committee issued a warning 
SINGLE THROW of the increased danger of do-it-your- 
FUSED — 30 AMP self projects in the electrical field. 
Size International president, S. R. Todd, 
0.2%" W.31/ % Chicago, reminded the convention 











NEW INDUSTRIAL TYPE SWITCH 
30 to 600 AMP. 





CATALOG No. $30 





NO — FUSED delegates that the “IAFI is, the key- \ 
Pith istelel: stone of the electrical industry” and 


g Suited, that, of all imspection services ren- 


dered the public, the electrical in- 





spectors are the only group with 1 
closely knit, well organized and 


COVER CONTROL 


ARC SNUFFERS teh oS : . 
efficiently administered organization. 











IFE BLA ~~ per 
oe Scar wares Todd urged the Western Section 
(and all other Sections) to secure 
INCREASED WORSE POWER more young members; advocated 
initiation of a program appealing to 
SEE ph a ellen FOR: s younger men in the electrical industry ; 
P we es emphasized the need for support of 
SERVICE EQUIPMENT, SAFETY SWITCHES, PANEL BOARDS, NO HUB OR . . : .  — 
ce Chapter and Section officers as well 
“E-Z RED"’ CIRCUIT BREAKERS, AND TROUGHS HUB 


as individual members. 
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EMERGENCY LIGHTING SYSTEMS 








> WOZEGTUED 3 DEALERS, ELECTRICAL CONTRACTORS 








YOU SELL A GREAT 
BOO PRODUCT! ; 


THESE NEW EXIDE LIGHTGUARD 

UNITS ARE COMPLETELY AUTOMATIC... 
THEY LIGHT UP INSTANTLY__. 
PREVENTING ACCIDENTS, PROPERTY 
DAMAGE, PANIC. LIGHTGUARDS ARE 

UL- APPROVED, TIE INTO ANY 115 

VOLT OUTLET, HAVE A HIGH-RATE 2o%y/ 
AND TRICKLE CHARGER. THE 

LONG- LIFE, RE- CHARGEABLE 


BIG, EXCLUSIVE SELLING 
ADVANTAGES! 





TO SELL EXIDE LIGHTGUARDS ! 


iF YOU ARE LOOKING FOR A WAY TO MAKE 
EXTRA MONEY, CASH IN ON A NEW, GROWING 
MARKET IN YOUR OWN FIELD, BY SELLING 
EXIDE EMERGENCY LIGHTING YOU WILL 
BE HELPING YOUR CUSTOMERS PROTECT 

a THEIR EMPLOYEES AND PROPERTY. 


PA [33 ©) MARKET IN YouR CITY! 


IN ALMOST EVERY BUILDING THERE ARE SPOTS THAT 
DEMAND EXIDE LIGHTGUARD PROTECTION, YOU CAN 
EASILY SELL THIS EMERGENCY LIGHTING EQUIPMENT, 
IT IS POSITIVE INSURANCE AGAINST ‘THE HAZARDS OF 
SUDDEN DARKNESS DUE TO INTERRUPTIONS OF NORMAL 
POWER. IN YOUR DAILY WORK YOU ARE IN CLOSE CONTACT 
WITH THE RIGHT PEOPLE IN THE RIGHT PLACES THAT 

NEED EXIDE LIGHTGUARD PROTECTION. 





YOU CAN REALLY CASH IN! 
THIS IS AN EXPANDING MARKET. 
A REAL PROFIT MAKING OPPORTUNITY FOR YOU. 


MAIL THIS COUPON NOW 


EXIDE INDUSTRIAL DIVISION 
The Electric Storage Battery Company 
Philadelphia 2, Pa. 


YES . .. I want to cash in on emergency lighting sales. 
Rush details on new Exide Lightguard units. 


Name 


Address 








City. Zone State 








F _ O Electrical Contractor (© Consulting Engineer 
My business is: 0 Architect © Distributor 





° 
Exide INDUSTRIAL DIVISION, The Electric Storage Battery Company, Philadelphia 2, Pa. 


O Electrical Engineer O Dealer 
Mage 
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Four Sizes: New — 
MODEL LD-3 


3-Ton Capacity Different... Better 


(double chain) 
$-Ton Copecty {ces COFFING 
(double chain) ; ; 


. : >. 
MODEL L-1'4 
1%4-Ton Capacity 
(single chain) 
MODEL L-2'4 
2'%-Ton Capacity 
(single chain) 





COIL CHAIN 
RATCHET LEVER HOIST 


For over two years the entire pro- 

duction of Coffing’s new Super 
Power Hoist has gone into mili- , — nee 
tary service. Now it is available CHIEF INSPECTOR M. D. Leslie, Kansas 
to bring new standards of ratchet City, Mo., tells group at Western Section, 
hoist performance to civilian IAE! convention of the havoc wrought on 
users. Here are just a few advan- old electrical systems by some 30,000 air 
tages the new hoist offers: conditioning units (sales and rentals) in- 


stalled in the city this summer. 
TOUGH for safety and dependability 
Every load holding ratchet is tested at 30,000 lb. “Drop Test” spot Reactivation of National Electrical 
checks hoists under 40,000-lb impact load. 


Week on an expanded scale is in the 
SIMPLE in design | offing, C. L. Smith reported. Biggest 
May be completely di bled in the field. 


hurdle at present is securing a full- 
CONVENIENT to use 


time administrator and paid staff to 
Handle length is adjustable may be operated from either side of handle the promotion. Once this is 
hoist. Needs only 70-ib pull to lift 10,000-lb load. 


Per full informotion write for bulletin BCE done, assured electrical industry sup- 





om | port will lift the promotion to Fire 

: i a eb te tatdhet Prevention Week level, it was said. 

Coffing Hoist Division (ig Lever Hoist Chances are the next NEW observ- 

ance will be in the spring, possibly 
in April or May. 

At the final business session the 
following Western Section officers 
were elected: president—Glen Rowell, 
Minneapolis, Minn.; first vice presi- 


eleiied. lelalelaMe Otelaalel- lah, 


Da 


COMPLETE ELECTRICAL Mine; 
dent—R. L. Thompson, Albuquerque, 

MAINTENANCE IN | N. M.; second vice president—E. H. 
OW: Reuppel, Louisville, Ky.; secretary- 


treasurer—H. L. Parks, Charleston, 
INSTRUMENT 


i 





W. Va. 

Members honored with Life Mem- 
bership in the Western Section were: 
S. R. Todd, D. J. Talbot and E. M. 
Nelson, all of Chicago. Mr. Nelson 


s-VOLTS was also awarded an _ International 
HMS-OHM Honorary Membership in the IAEI. 
mEGO Seer ee 
tion convention city mext year; 


MODEL 201 : Chicago in 1957 and Tulsa in 1958. 


wen saith at 500 V. D. C. V | B R O T E S T 


© 0-2,000 ohms nal am ne Rosenthal Succeeds 

“ aintenance men’s and electricians’ most “ 
@ 0-150, 300, 600 volts A. C. useful tool, Vibrotest is the “packaged” Christine in St. Louis 
@ 0-150, 300, 600 volts D. C. electrical maintenance instrument that 
@ Easy-to-read 4'2” meter saves time and effort—and gives you Don Rosenthal of Omaha, Neb., is 
© Completely portable accurate test results. the new secretary-manager of the 
@ Push-button operation Size, only 6"x8}4"x874". PRICE, $129.75, Electrical Board of Trade in St. 
@ Battery power supply Delivery from stock, F. O. B. Chicago. Louis, Mo. Don succeeds veteran Carl 
@ Rugged steel case For complete data on all Vibrotests, Christine who retired after 30 years 


write for free Bulletin 2A. of outstanding work with the St. 


Louis league. Rosenthal resigned his 
position of managing director of the 
ASSOCIATED ReseArcn, J éy 


Fi a ail it ak a i 








Nebraska-Iowa_ Electrical Council, 
“Precision Instruments Since 1936" x October 1, to take over the St. Louis 
3752 BELMONT AVENUE e@ CHICAGO 18, ILLINOIS post. He had been with NIEC since 


Export Dept., 308 W. Washington Blud., Chicago 6, Lil. June 1949. 
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PROTECTION. at the flip of your thumb 


ees CRUE, 
VASES SS 


UNDERWRITERS 
APPROVED 


Moisture Proof, Dust Proof SEAL maintained 


by Overlapping Friction-tight Lip... 


Run over it with a truck, drop it 
from a great height, step on it, use 
it in the rain, or near a sanding ma- 
chine, metal saw, or out in the dust 

. it still performs perfectly!!! 


The protection is in the Seal! 
Flexible lip on female half of FLIP 
SEAL overlaps male cap, making a 
positive seal. Cable entrances also 
self-sealing, giving complete protec- 
tion against moisture, water, dust, 
dirt, vapor, metal filings. With con- 
nection properly made, positive seal- 
ing actions produce a partial vacuum 
within unit. Result—a locked seal 
that only extraordinary stress and 
strain will break. FLIP SEAL’S rub- 
ber, or neoprene covering plus heavy, 


(Pa Male MANUFACTURING CO., Inc. + EMMAUS, PA. 7 
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yet flexible lip, serve as a cushion. 
FLIP SEAL can be subjected to ex- 
treme abuse and still give perfect 
performance. 


FLIP SEAL is a complete unit, 
ready for quick easy wiring. Availa- 
ble in both rubber and neoprene with 
a variety of blade arrangements. 
There’s a FLIP SEAL connector for 
every application. 


Send for complete information 
about FLIP SEAL ... . better still, 
specify FLIP SEAL and see for your- 
self why we say “it’s amazing what 
you can do... with FLIP SEAL, 
Rodale’s New Concept in Electrical 
Connectors.” 


Sold only through 
Electrical Wholesalers 


, 
& 


Warehouses in 
Repr ntatives ji 
ing Exclusively Thr 











Take a big step toward more profitable 
and efficient operation. Let us put one 
in your shop on approval—order yours 
TODAY. 


MORE THAN 1,000,000: 







MOTOR END BELLS 
REAMED ON THE 

P & R END BELL 
BEARING REAMER!! 


SPEED! ACCURACY! SIMPLICITY! 


The ultimate in Precision bearing fitting 


* You Ream the average set of end Bell Bearings in 5 minutes or less 


Eliminate the headache of Bearing Reaming—prevent misalignment, burned out 


Bearings, improper Bearing fit and do the job in half the time or less. 


Engineering 









Craftsmanship 
P. ©. BOX 1042 Atlanta, Ga. 





TOR K. 





LIGHT AND POWER TIME SWITCHES 


TORK’S Complete Line answers the Switching and Timing 
needs of any Light or Power application. 


Only TORK provides all four necessary timing dials . . . 


illustrated below .. . for timing the switching of any electrical 


circuit. Moreover, TORK alone provides Astronomical and 
Seven Day Timing with popular priced Time Switches. 








WRITE FOR BULLETIN #155 


th 





7 
a> m 
STITT Th 











PLAIN DIAL ASTRONOMIC DIAL SKIP-A-DAY DIAL SEVEN DAY CIAL 
On and Off daily On at Sunset Weekend or holiday [Different daily settings 
cutout possible 











150 








; PLAY SAFE-USE THE BEST 
cee TORK CLOCK CO., INC. Mount Vernon, N. Y. 
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Florida Contractors 
Met in Jacksonville 


The Florida Association of Elec- 
trical Contractors convened in Jack- 
sonville September 29—October 2, for 
their 1955 annual convention. It was 
the association’s third such annual 
affair, with registrations totaling over 
500 electrical contractors, inspectors, 
consulting engineers, manufacturers, 
wholesalers, and others. It consisted 
of a convention agenda cf talks, panel 
seminars, film showings, luncheons, 
and entertainment, including golf and 
a banquet and dance, and an Electrical 
Show with 43 manufacturers occupy- 
ing the total available display booth 
area. 

In the opening session, chair- 
manned by James Dandelake, presi- 
dent of Miller Electric Co., Jackcon- 
ville, and chairman of the Convention 
Committee, a welcome to Jacksonville 
was extended by Harold W. Colee. 
executive vice president and general 
manager of Florida State Chamber of 
Commerce. Himself a Floridian by 
birth, and an enthusiastic booster of 
his State, he described the state’s 
economic and cultural status, its 
growth, its industry, agriculture, and 
natural resources for health and 
pleasure. 

Axel O. Ornberg, Fla—AEC presi- 
dent, in a brief address, praised the 
association members for the job they 
have done in improving their own in- 
dustry’s status, and their relations 
with other members of the electrical 
and related industries during the past 
year, and paid tribute to other associa- 
tion officers and committee chairmen 
for their devotion of time and effort 
throughout the year. 

Training for electrical supervisors 
and electrical foremen was discussed 
by H. B. Edson, regional manager of 
Training Within Industry (TWI) 
Foundation. He said recent surveys 
show the electrical construction in- 
dustry is lax, and trailing other indus- 
tries, in this field. He described five 
needs for supervisors, and outlined the 
various programs through which 
training may be undertaken. 

What was considered by most mem- 
bers of the association as the high- 
light of the convention was a closed 
meeting (members only, and _ their 
employees who had been registered 
for this meeting in advance) devoted 
to electrical estimating. This seminar, 
which occupied an entire afternoon 
session, was conducted by James 
Dandelake. Using a local Jackson- 
ville high school on which bids had 
been closed only a week previously, as 
a case history, he presented a detailed 
24-page estimator’s take-off for the 
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For more versatile, effective lighting 





amplex 
Swivell te! Accent Lighting 


/ 


Amplex Swivelite C12SH 
7 “‘Adapt-A-Unit’”’ construction 
; Z g permits complete inter- 
_ 4 | changeability for all parts. 
=e. for constantly new 


lighting setups 


fa 


Amplex Focalite 

Won't tip over— easy to 
focus — most adaptable 
fixture for lighting 
displays 


Yes, the “Adapt-A-Unit” construction of 
Amplex Swivelite fixtures permits endless 
variety in achieving beauty and concentrated 
light for attention-getting effects...with a 
minimum number of basic units. These are 
without question the finest, most adaptable 
“working tools” for achieving up-to-date 
lighting with real selling power. And for more 
striking and colorful light, specify Amplex 
Spots, Floods and Colorbeam Reflector Lamps, 
designed especially for Amplex Swivelite fix- 
tures. Write for new catalog describing the 
Swivelite big four exclusive features that pro- 
duce effect, efficiency, economy. 


| Fixtures... 
7 Specified by 
| Experts 


Colorbeam Reflector Lamp 
Amplex Colorbeams come 
in 14 striking colors 

rated life of 

2,000 hours 


CORPORATION 


Dept. ECM-11, 111 Water St., Brooklyn, N. Y. 
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“THE WORLD'S ONLY 
COMPLETE LINE OF 
CARBIDE-TIPPED 
MASONRY BITS." 


CONCRETE, 

GRANITE or other 

HARD MASONRY 
MATERIAL 


USE. 


™ CARBIDE-TIPPED 


- BITS 


in Electric or 
Pneumatic Hammers 


IT’S A ONE MAN OPERATION 


Drill any kind of masonry, including 
hardest concrete. 

Drill any size hole from 3/16" to 
1," diameter. 

Drill uniform, accurate holes, with 
positive dust removal. 


Drill with either Electric or Pneu- 


\ matic Hammers. 


Available at your local Tool 
Rental, Mill Supply, or Electri- 
cal and Plumbing Jobber. 


CARBIDE TOOL CO., INC. 
60-P Brookline St. 
Cambridge 39, Mass. 


Please send me my FREE "WHAT and 





rome 
NEW OFFICERS of the Florida Associa- 
tion of Electrical Contractors for the 
1955/56 fiscal year are (center to right): 
President—Howard L. Palmer, Palmer 
Electric Co., Orlando, receiving congratu- 
lations and good wishes from outgoing 
President Axel O. Ornberg, Curry Electric 
Co., Orlando; Ist Vice President—R. H. 
Palmer, Jr., Palmer Electric Co., Lake 
Worth; and 2nd Vice President—James 
Dandelake, Miller Electric Co., Jackson- 
ville. At left looking on is Past President 
Vincent L. Burkhardt, Arrow Electric Co., 
West Palm Beach, who served as presi- 
dent the first two years Fla-AEC was in 
existence, 1953 and 1954. 


job (copies to all of the nearly 200 
members and employees present), and 
discussed each part of the estimate in 
complete detail, including form, pric- 
ing, checks for accuracy, office tech- 
niques, etc. The high interest shown 
in this subject was evidenced by the 
length of the question and answer 
period, which continued for nearly an 
hour, 

John E. Hogan of the Okonite Com- 
pany gave an illustrated talk on Lox- 
armor cable construction and applica- 
tions, describing its many features, 
types of insulation, metals and protec- 
tive coverings used, when to use 
aluminum or copper conductors, and 
fittings and 
available. 


accessories which are 


Cost Accounting 


The importance of job cost account- 
ing for electrical contractors was dis- 
cussed by P. W. Fisher, Hall and 
Fisher, Certified Public Accountants, 
who said that this is a difficult job, 
and that records should always be 
used; never guess at costs. He said 
that a “cash basis” of accounting is 
never right, and that each contract 
(job) should be considered as a new 
product. 

Banking and finance was explained 





STANDBY 
POWER 


YOU can stand behind! 


UNIVERSAL 
ELECTRIC PLANTS 


3800 watts, AC or DOC, all i 





Fully 


Properly Sized and 
Equipped for Every Need 


Now Diesel Models, Too! 


This year it’s 40 years of continuous 
electric plant manufacturing for us! 
In terms of electric plants, the num- 
ber is tens of thousands—models 
of all types, sizes, for all needs. 


There’s your assurance of a de- 
pendable product . . . an electric 
plant you can specify and install 
with complete confidence that it 
will serve faithfully. 


Whatever and wherever your 
need for dependable electric power 
—standby-emergency, constant, or 
portable, you can fill it more satis- 
factorily from the Universal Line. 
It's “selective-sized’—with modern 
models in capacities from 250 watts 
to 25 kw. air-cooled, water-cooled, 
A.C. or D.C. Exactly 
what you require: manual to emer- 
gency-automatic starting. 


Controls? 


New line of 4 and 6 cylinder 
diesel generating sets up to 35 kw., 
smaller sized, lightweight. 


As for prices, Universal offers 
the industry’s lowest. 


Bring your files up to date: get 
our new specification charts and 
data folders. Write today. 


HOW" Manual. in detail as it applies to electrical con- 
tracting firms by Jos. H. Riggs, vice 
president of The Florida National 
Bank, Jacksonville. After telling how 
city | a bank gets into business in any com- 
COMPANY | munity, and the stringent regulations 
| placed on it by the state and Treasury 


NAME 
STREET 





UNIVERSAL MOTOR COMPANY 
Founded 1898 
438 Universal Drive, Oshkosh, Wisconsin 
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Department, he outlined the services 


the banks have available for business- ==> Paz THE “1” LINE THAT 


men and what information the bank 
wants from the customer, and why, be- OFFERS MORE .. . 
fore making loans. COMPLETENESS—one purchase order, one 
Day L. Harper, district manager of ee shipment, one invoice, better stock control 
Graybar Electric Co, in Florida, told saves time and reduces handling costs. 
the contractors that they must make THE MOST LOW COST—fagle’s 3 plants basically pro- 
a profit in order to prepare success- duce all materials, oe a Sp baasay aie 
fully for the business years ahead, in COMPLETE LINE OF allowing you a greater profit margin. 
discussing the electrical distributor EFFECTIVE er ee on 
and the electrical contractor, and the pa apg te ubdior tondiids 
relations of one with the other. An QUALITY ELECTRICAL ALITY—f + 35 years Eagle has been 
aunual dollar volume of $1-million for acct ok tan ei ileg doves Uae, 
an electrical contracting firm, he esti- at competitive prices. You'll eliminate service 
mated, is the “breaking point” be- WIRING DEVICES Il backs because of Eagle’s outstanding 
tween a large and a small contractor, | record of TROUBLE FREE performance. 
and said that the small contractors ” a 
must have a higher profit rate than | PERFECTION IS NOT AN ACCIDENT 
the large contractor to make a com- | 
parable rate of profit on his invest- | INTERCHANGE DEVICES EAGALOK DEVICES 
ment. He also outlined all the services 
rendered by the distributor for a 
gross “take” of about 5%, services 
which benefit both the manufacturer 
and the contractor and would cost 
much more if not done by the dis- 
tributor who is organized for it. 


A. R. Stevens, safety superintendent " Arte ad = . . = . >, O0 p 
. = “a7 i i Re t i Ww mnector 
for E. I. du Pont de Nemours & Co. Se es cnt te os ee 3 Wire Cap ve Conne 


at the Atomic Energy Commission’s SWITCHES and RECEPTACLES EAGALINE and INTERCHANGE PLATES 











Savannah River Project, South Caro- 


lina, addressed the group on “Safety 
[Is Profitable”, and showed a 16-mm 
color-and-sound movie film showing 
safety features adopted for the con- 
struction work on the H-bomb plant 
which have resulted in a world safety 
record for this project for the number 
of manhours worked without a lost- | w 


time injury. The showing of this film 
was specifically approved for this con- No. 787 No. 736 No. 138 


vention by the du Pont Company and | a fawn pace — Combination Plate 2 Device Plate 
° . . . } witc facie a 
the Atomic Energy Commission. : : 


Also giving a talk on “Safety” was RANGE and DRYER RECEPTACLES 3 WIRE “UU” BLADE DEVICES 


i... McIntosh, chief of the Depart- FLUSH & SURFACE TYPE 
ment of Industrial Safety, Workmen’s 
Compensation Division of the Florida 
Industrial Commission. He told the 
contractors how they stood in com- 
parison with other industries in the 
state, explained that safety pays off in 
many ways, giving case histories in 
the state as examples, but advised that 
accident prevention, which should be No. 125 No. 847 
enforced as regular routine on every Dryer Parallel Ground Parallel Ground 
project, takes good management and | Range Receptacle Receptacle Armored Cap Bakelite Cap 
supervision. 
Speaking at one of the luncheons IMustrated above are only a few of the Eagle line of 1400 wiring devices. They ore 
during the convention was Dean | result of constant sescereh by highly skilled engi s, P ion experts and experience 
Joseph Weil, College of Engineering, || ‘*tory employees, quality conscious. 
University of Florida. His subject It will profit you to specify Eagle wiring devices. See your wholesaler for complete catalog 
was ‘‘The Future of the Electrical — 
Industry in the Atomic Age”. By SOLD THROUGH WHOLESALERS ONLY 
quoting some recognized electrical au- WAREHOUSES: Chicago; Los Angeles; 
thorities of the 1870’s, he showed San Francisco; Portland, Oregon 
(through hindsight) how dangerous 
is the business of forecasting, while at EAGLE ELECTRIC MANUFACTURING CO., INC. 
the same time (by comparison with LONG ISLAND CITY 1 * NEW YORK 
the past 76 years) pointing up the “ : e y ; ~ 
pind eg if not factual, progress Perfection 2 uot An rtecideut 
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High time to add the line . 


Ne. 3651 RANGE AND POWER RE- 
CEPTACLE, FLUSH MOUNTING. Heavy 
Bakelite with Patented Swing-away 
Terminals that prevent dropping or 
lesing of parts. Allows easy one- 
hand wiring. Polarized for Range 
and Power Cords. Designed for 4” 
or 4 11/16” square box. 50 Amps. 
—250 V. 


Ne. 3550 3-WIRE RANGE AND POWER 

CORDSET. All Rubber, 36” Long. 

Blades are Welded to Wire. No solder 

is used. One piece molded rubber 

cap. Includes cable clamp. 50 Amps. 
v. 


No. 3601-5386 
STEEL RANGE 
RECEPTACLE 
PLATE, 
SPRAYED 
BRASS 
FInNIS#. 
Grounded. 





Ne. 3650 RANGE AND POWER RE- 
CEPTACLE, SURFACE MOUNTING. 
Heavy Bakelite with Patented Swing- 
away Terminals that prevent drop- 
ping or losing parts. Allows easy one- 
hand wiring. Polarized for Range 
and Power Cords. Heavy steel back 
plate has knockouts for %,”, 1”, 
1¥," conduit. Has built-in cable 
clamp for back or bottom wiring. 
Complete with mounting screws. 50 
Amps. — 250 V. 


CIRCLE F MFG CO. 


TRENTON 4, NEW JERSEY 
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which may be expected in the years 
ahead. ; 

A short skit, presented under the 
title of “Low Bidder” by an apparent 
“down-and-out ex-electrical contrac- 
tor” characterized by Tommy Tucker 
of radio station WMBR in Jackson- 
ville, showed through recitation and 
slides the various steps for conducting 
a successful electrical contracting busi- 
ness, and the pitfalls such as low 
bidding, etc., which lead to business 
failure. 

Also of considerable interest was 
the U. S. Chamber of Commerce’s new 
16-mm  sound-and-color film on 
“People, Products and Progress— 
1975” which forecasts some of the 
trends in population, construction, 
transportation, communication, petro- 
leum and chemical fields, electrical 
and atomic power, etc over the next 
twenty years, based on the practical 
application of our present advanced 
knowledge and what we may logically 
expect as an outgrowth of it. 

Another highlight of the convention 
was a question-and-answer session 
with a nine-man “Manufacturers-Dis- 
tributors-Contractors Panel’ moder- 
ated by J. Arthur Turner, President 
of Tampa Armature Works, Tampa. 
The panel consisted of three members 
from each group, as follows: distrib- 
utors — George Nicholson, district 
sales manager, General Electric Sup- 
ply Co.; J. A. (Jimmie) Meier, V-P 
and sales manager, Florida Electric 
Supply, Inc.; and Virgil F. Fox, 
branch manager, Westinghouse Elec- 
tric Supply Co.; manufacturers— 
Elmer T. Carlson, general manager, 
Roller-Smith Corp., Bethlehem, Pa.; 
James F. Whitehead, Jr., sales man- 
ager, DayBrite Lighting, Inc., St. 
Louis, Mo.; and R. Harold Hey, sales 
manager, Bryant Electric Co., Bridge- 
port, Conn.; and electrical contractors 
—James R. Lowry, pres., Lowry Elec- 
tric Co., Inc., Coral Gables; Vincent 
L. Burkhardt, pres., Arrow Electric 
Co., West Palm Beach; and T. E. 
Satchwell, Jr., pres., Satchwell Elec- 
tric Construction Co., Inc., Jackson- 
ville. Questions from members of 
Fla.-AEC were directed by the mod- 
erator to the proper panel members for 
nearly two hours, during which time 
a large number of inter-industry prob- 
lems were brought up and commented 
on. 

Newly elected officers are as follows: 
Howard L, Palmer, Palmer Electric 
Co., Orlando—president; R. H. Pal- 
mer, Jr., Palmer Electric Co., Lake 
Worth—Ist vice president; James 
Dandelake, Miller Electric Co. of 
Florida, Jacksonville—2nd vice presi- 
dent; and Axel O. Ornberg, Curry 
Electric Co., Orlando—president ex- 
officio. 











Wh-o0 wants a 


BARGAIN? 


AL incuonine KIT 
“ 3-mn-y-, 


K- § “o0-1-a” 
Screw Anchoring Kit 


Hogudios 
ai) custom ya * y tio 


$6.55 VALUE ONLY 9995 


EVERYTHING YOU NEED FOR 

AVERAGE MOUNTING JOBS! 

@100 No. 12 x 1” Hi Plastic Screw 
Anchors 


@100 Zinc plated sheet metal type 
screws 


@1—'%”" Hi-Twist Carboloy Masonry 
Drill 
THIS ATTRACTIVE KIT IS ONLY 
PART OF THE SAVINGS! 
@ Hi Plastic Screw Anchors will cut your 
screw anchoring costs up to 70% 
@ Hi Screw Anchors will mount in any 
material and give you tremendous 
holding power 


@ Millions are in use 


Other Hi Quality Products 


HAND STAR DRILLS 
WRITE FOR FREE SAMPLE PACKETS 


Ho tus ENDUSTRIES, ine. 


442 ELM ST., SYCAMORE, ILL. 
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Electrical Industries 
Show Attracts 12,000 


More than 12,000 members of the 
electrical trade attended the Third Na- 
tional Electrical Industries Show held 
at New York’s 69th Regiment Ar- 
mory, October 11 to 14. 

Electrical contractors, engineers, 
plant maintenance men and related in- 
dustry personnel inspected the 150 ex- 
hibits, showing interest in those deal- 
ing with electric heat, residential light- 
ing, and materials devoted to higher 
wiring standards and labor reduction. 

Harold R. Meyer, who produced the 
show under the sponsorship of the 
Eastern Electrical Wholesalers Asso- 
ciation, presented trophies to electrical 
contractor winners of a nation-wide 
contest to select the “outstanding elec- 
trical installations of the year.” First 
place was awarded to Kenneth Kol- 
stad, president of K & R Electric Serv- 
ice, Alfred Station, N. Y., for a resi- 
dential job which featured 33 L-V re- 
mote-control circuits and a motorized 
master control switch at the distribu- 
tion. Second place went to J. F. Fisher 
& Co., Chicago electrical contractors, 
for their unusual installation at the 
General Motors Powerama at Lake 
Front, Chicago. Sam C. Davis, Los 
Angeles, took third prize for his elec- 
trical work at the Town & Country 
Village center in Los 
Angeles 

Speaking of the show’s theme, Pro- 
ducer Meyer said, “Adequate Wiring 
is a responsibility of the industry. 
While much has been done to bring 


shopping 


the hazards of inadequate wiring to 
the attention of the public, much more 
effort in this direction is required. In- 
surance companies report heavy fire 
losses due to overloading caused by 
increased use of appliances. Home 
owners should be warned of this dan- 
ger, and prospective home buyers 
should be on the lookout for proper 
wiring installations in new homes.” 


RELAXING after long session on code 
problems at Western Section, IAEI con- 
ference are: (L to R) electrical inspectors 
G. A. McDermott and E. A. Barnes, 
Cleveland, Ohio; and G. J. Brown, chair- 
man Local 38, IBEW, Cleveland. 


Have you changed your 
electrical system 


over to winter? 


Let’s reduce motor burnouts this year. Remember to change your 
motor protectors back to winter ratings. 

During the hot summer months, many maintenance departments 
are forced to up-rate the elements in motor protectors to prevent 
nuisance stoppages due to high temperatures. When winter comes, 
they neglect to change back to normal ratings. That’s when many 
motor burnouts occur. 


ELIMINATE THE WHOLE PROBLEM 


You can lick the whole problem, and eliminate motor burnouts too 
. . . just by using Heinemann Motor Controllers. The rating of 
Heinemann Motor Controllers is unaffected by heat or cold. No 
unnecessary stoppages in summer; no change-overs for winter. 

The difference is that Heinemann Motor Controllers operate on 
power, not heat. Instead of thermal elements, they employ a hy- 
draulic-magnetic principle that you should know about. 

Send for a copy of Manual 101, “What you should know about 
Circuit Breakers” and Bulletin 1410 on Heinemann Motor Con- 
trollers. HEINEMANN ELeEctric Co., 132 Plum St., Trenton 2, N. J. 


btar Controllers 
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Voltage Testers 
can “take et 


Patented 
Prod- 


Cost Less ! 


| 

| 

| 

You don’t baby the e+ Voltage Testers. 

They’re built to withst ks of rugged 
daily use. 





To save your time in testing you get the or- | 
iginal patented Prod-Mount in the housing, 
making this tester easier and safer to use. You 
get the safety of dual indication of voltage by 
solenoid and neon lamp working independently. 
The scale readings are positive. Signal is by 
hum and vibration. Insulated for maximum pro- 
tection. 


It tells quickly if the circuit is open or closed; 
magnitude of voltage between 110 and 600 a-c 
or d-c, pure or rectified; 25 to 60 cycles. 


The Knopp Voltage Testers have won fame 
from coast to coast among engineers, electri- 
cians and power companies. So why pay more 
for a tester when the Knopp Voltage Tester 
gives you more features and more value at 
less cost. 


There are two models to choose from; pick up 
one at your dealer today or write for illus- 
trated, free descriptive Bulletin No. 425. 


The KNOPP 
Phase Sequence 
Indicator 
60 v. to 600 v.; 25 
to 60 cycles; Ro- 
tating Indicator 
shows sequence 
A-B-C or C-B-A. 
Lightweight.Com- 
pact. Big time- 

saver. 





KNOPP INC. 


Founded in 1928 by Otfo A. Knopp under the 
name of Electrical Facilities Inc. 





4232 Holden St. Oakland 8, Calif. 
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WEST AND MIDWEST chief electrical 
inspectors chat at Western Section, IAEl 
convention in Minneapolis. They are: 
E. E. Russell (left), Fargo, N. D.; and Ber 
H. Wheater of Long Beach, Calif., presi- 
dent of the Southwestern Section. 


Coast Inspectors 
Hold Meetings 


Probably the two most significant 
things at the Northwestern Section, 
International Association of Electrical 
Inspectors, convention at Bellingham, 
Wash., Sept. 12 to 14, were the 200- 
amp service entrance equipment ca- 
pacity in the Spokane electrical ordi- 
nance and a resolution to be passed 
on to other sections recommending the 
elimination of limitations on the num- 
ber of disconnects in Section 2351 (a) 
of the National Electrical Code for 
residential occupancies. 

The latter resulted from an inspec- 
tors’ caucus meeting of 20 members 
the evening previous to its presenta- 
tion, called to discuss the confusion 
resulting from the many methods em- 
ployed to meet the requirement and 
the difficulties that the limitation 
caused. On the floor the next day 
after considerable discussion the reso- 
lution was voted. 

IAEI president, Col. S. R. Todd 
of Chicago, was hospitalized on the 
way to the meeting for an emergency 
operation and was unable to attend 
either this annual meeting or the one 
at Riverside the following week. In 
his stead First Vice-President H. G. 
Ufer, retired, extemporized on the 
usefulness of the association as a 
meeting ground for all segments of 
the industry. He particularly urged 
the bringing in of layout engineers 
and architects that they might better 
understand the code and wiring needs. 
Cliff Atkins, an Oregon state elec- 


trical inspector, presided in the ab- 
sence of J. C. Hewitt, who had 
resigned as an active member on 
relinquishing his job as State of 


Washington electrical inspector. At- 
kins was first vice-president and was 





/ in JDomali ce 


AUTOMATICALLY 
CONTROLLED 


’ 


and de- 
pendable 
piece of 
equipment 
that gives 
you light 
where you 
wantit... 
when you 
want it. 





Crack-proof phenolic pistol grip handle 
includes the time proven LEVOLIER 
toggle-action switch and socket. 


New type heavy duty, all steel, all 
chrome reflector with swing-open guard. 


Heavy gauge steel casing... smartly 
styled with a strikingly new textured 
finish ... grease and oil resistant and 
set off by gleaming chrome trim 


Underwriters’ approved SJ Neoprene 
cord features a kink proof, moulded- 
into-core jacket construction . . . oil and 
water resistant. 


Fool-proof gravity action locking mecha- 
nism has nothing to break or jam. 


The UNDERWRITERS’ LABORATORIES 
INC. seal on CORDOMATIC DROP 
LIGHT REELS is your assurance of safety 
and dependability. 


* 


DIVISION OF THE VACUUM CLEANER CORP. OF AMERICA 
1724 INDIANA AVENUE 
PHILADELPHIA 32, PENNSYLVANIA 
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subsequently elected president of the 
section. H. S. Morr, Utah Rating 
Bureau Manager, was named vice- 
president; P. H. Forte, city inspector, 
Boise, second vice-president; and 
W. L. Gaffney, chief electrical inspec- 
tor, Tacoma, was reelected secretary- 
treasurer. Both this Northwestern 
Section and the Southwestern Sec- 
tion went on record opposing the adop- 
tion of the Tornton numbering system 
for the rewriting of the National Elec- 
trical Code. Likewise, the proposed 
new Section 2466 dealing with high- 
capacity fuses was declared imprac- 
tical and referred back to the panel 
and the fuse guild by both sections. 

The Southwestern Section meeting 
in Riverside, California, was under 
Ben Wheater, Long Beach chief 
electrical inspector, as president. It 
ran Sept. 19 to 21. Copies of the 
NFPA booklet with the proposed 
changes to the 1955 Electrical Code 
were received too late, the consensus 
was, for discussion and no new 
significant proposals emanated. 

Most significant items in the pro- 
gram were three. First was a report 
on an experiment conducted at last 
year’s convention at Elko whereby 
the membership took part in a con- 
ference-type class to develop their 
best ideas as to inspector public rela- 
tions and inspection methods. E. E. 
Carlton, president last year, supervis- 
ing electrical engineer, California 
State Division of Industrial Safety, 
urged inspectors to {follow the lead 
of the building officials in setting up 
classes in cooperation with the uni- 
versities and colleges. These classes 
would be for the training of new in- 
spectors and as refresher courses for 
old inspectors, 





OFFICERS OF OKLAHOMA Chapter, IAEI 
are: chairman—Glen Holmes (left), chief 
electrical inspector, Tulsa County, Tulsa; 
and first vice chairman-——E. E. Patterson, 
electrical inspector, Oklahoma Inspection 
Bureau, Oklahoma City. 






















UNION PIN-TYPE SOCKETS 
Lange stocks avatlable at... 


| 











ATLANTA 2, GEORGIA 


Union Insulating Company 
% Southern Bonded Warehouse 
367 John Street, N. W. 


BALTIMORE 18, MARYLAND 


Leo T. McCourt Company 
11 West 25th Street 


(BOSTON) ALLSTON 34, MASS. 


Cc. E. Scholl Company 
127 Cambridge Street 


BUFFALO 11, NEW YORK 


Eberhardt Electric Sales Co 
278 Johnson Street 


CHICAGO 6, ILLINOIS 


Union Insulating Company 
33 S. Desplaines Street 


DALLAS, TEXAS 


Union Insulating Company 
% Aetna Warehouses 
215 N. Central Expressway at Pacific 


DETROIT 14, MICHIGAN 


Riecher Electric Sales Co. 
8319 Mack Avenue 


ae 





LOS ANGELES 15, CALIFORNIA 


Union Insulating Company 
% Morrison Distributing Co. 
158 W. Pico Bivd. 


NEW ORLEANS 12, LA. 


Dupont-Wachter & Company 
609 Tchoupitoulas 


NEW YORK 13, NEW YORK 


Earley Sales Company 
16 Hudson Street 


PATERSON, NEW JERSEY 


Earley Sales Company 
10 Hemlock Street 


PHILADELPHIA 3, PENNSYLVANIA 


Elenbe Sales Company 
1635 Race Street 


PITTSBURGH 33, PENNSYLVANIA 
Gamble & Albrecht 
839 W. North Avenue 
PORTLAND 9, OREGON 
Union Insulati Company 


% Rapid Transfer & Storage 
907 N. W. Irving Street 


SAN FRANCISCO, CALIFORNIA 


Union Insulating Company 
% T pson Bros. Warehouse 
1225 Sixth Street 


ORDER FROM OUR WAREHOUSE NEAREST YOU 
OR DIRECT FROM FACTORY 


ELECTRICAL CONSTRUCTION AND MAINTENANCE . . . NOVEMBER, 1955 








267 











al PRODUCTS 10 Second significant item was a pro- be ae x 
posal submitted by John Thompson, if ' ¥ 
| Berkeley electrical inspector, for a | t doesn't 
SAVE INSTALLATION voluntary program of reinspection or Te PAVE: 
to use | 


reexamination of all residential prem- 

| ises about to change hands in sale. CARBON 

i & COSTS by Ee He urged that this be done by electri- BRUSHES 
cal contractors who are regulated by ’ 

the state contractors license board, an 


existing organization. The techni - sya prenages . 
existing organization. The technique | 

would be similar to that followed in cs INCREASE BRUSH LIFE 

termite inspection prior to sale. It _ CUT MOTOR DOWN TIME 

would be entirely voluntary. The in- | © SLASH MOTOR MAINTENANCE 

spection by a contractor would be 
Contractors Tolc Us What They made for a fee and paid for by the Motors and generators are 
Needed... We Designed these buyer. Corrections to the wiring neces- a costly investment . . . 
boxes Now Thsy're In Our sary would be paid for by the seller. they deserve H ELWIG 

pet Pg “ [hus the new owner would inherit CARBON BRUSHES. HEL- 

Standard Line Doing A Terrific Job! eae coat ll Que . 

no violations or unsafe wiring make- WIG CARBON BRUSHES 
BEVEL CORNER 


“a oe “- ro ona ' cut down vibration and give 
1 sig CE ~ fas < +s 
SWITCH BOX iil ng ae adie 7 ba better contact — — 
. ‘ ae rT reduce 
2\,""Deep, uneven wear an e 


ing program, one from Les Wag- : . 
Non-Gangable ge, oe a 409 wards circulating current. 
2 goner, Arizona Public Service Co., 





Nail-on type with notches l= : and the other from Chesier Hefner, Brushes are manufactured to 
preety A ae 4 San Mateo County inspector. Wag- size—need not be cut down to fit 
depth. Available with | woner declared th tility atti commutator. It PAYS to protect 
plester care ond vertens goner declared that utility attitude your electrical equipment with 
types of mounting ; toward adequacy in code regulations HELWIG CARBON BRUSHES. 
brackets. Clamps can be ' was changing as the increasing loads 

movnted with screw 


were made evident. Hefner defined 
through bevel on beck, «At» Ne. 160-NG 


the limits of legislated adequacy and CARBON 
urged a further study of diversities HELWIG PRODUCTS 
of home appliance loads in order to 
assist inspectors in determining more 





reasonable code requirements. : ae — es . 
James Ambrosi, Oakland electrical — Se 

inspector, was named president; F. C. 

Jones, Arizona Rating Bureau, first 


’ vice-president; Barney Alverson, San Sound Powered 
mb ae att Bernardino County inspector, second TELEPHONES 


adjusted by set screw. - vice-president; and Chester Hefner, work in an 


Installation is quick ond BACK VIEW San Mateo County inspector, thi: ; 
easy. Available with vice-president, of the section; and x. emergency 
a on ony Cat. No. ABISNSL E. LaFehr, Alhambra city inspector, 
Kastan reelected secretary-treasurer. 























because they 


Arrolet products have hot-dipped : NEED 
galvanized finish, many times heavier | 4 NT) 
than U.L. & Federal specifications. a pAis Sonal 


CURRENT 


When you have an installation 

problem not covered by our stand- \. 4 5 nine af tells. 
ard line, our engineers will design 4 } _ Trt cccietn edatiitieteaemen. 
special units to your specifications. b> % simp ever © Ghtnees af tanta wales. 
, | Speaking is activated solely by the 

Write for Our New Catalog. i! 

= fe ue i \ sound energy of the voice while ring- 
ing is accomplished by a hand-driven 


' magneto. For permanent installation 

‘ ; ’ on industrial projects or for tempo- 

ft” ( ») r J f ' Z + rary use on construction work where 
\ ee. they can be moved as the job pro- 


CORPORATION re . gresses. 
¥ => ot aia INDOOR AND OUTDOOR MODELS 
MONTGOMERY a 


PENNA. OUTLOOK for electrical construction of upkeep is negligible. 

Sales & —— work looks good, Dixie Carroll, Sr. (left) Write for Uiustrated catel 
pera WD. © CHARLOTTE, WLC. © *CHICAGO, of Dixie Carroll & Sons, Jacksonville elec- | 
ILL. © *CINCINWATI, OHIO © DENVER, COLO. « trical contractors, tells John T. Graham H 0 S iz v c C | « i 
*LOS ANGELES, CALIF. * *MIAMI, FLA. * NEW of Allis-Chalmers Mfg. Co., Jacksonville TELEPMONE CO. IMC 
ORLEANS, LA. © NEW YORK, N.Y. © NEWTON CENTRE, office, during recent annual convention | 753 eueo Ave 
MASS. * *PHILADELPHIA, PA. * ROCHESTER, N.Y. of Florida Association of Electrical Con- | sana 8 VENUE 

. tractors, held in Jacksonville this year. : 12... ¥ 


In selective or common ringing and 
semi-selective or common talking. Cost 
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ES Sea 


“JUST SEND THIS COUPON FOR YOUR COPY 


SOs disc 0% 4-6 


CONVENTION DETAILS for the third an- 


nual Florida Association of Electrical 


Contractors, held in Jacksonville Sept. RIGHT AT THE 

30—Oct. 2, were ably handled by L. L. 

Dick, State manager, Fla-AEC, Tampa, | | SOURCE OF WASTE 
and W. S. Binckley, Chapter manager for For this 15 hp motor, power losses are corrected 
both Fla-AEC and NECA Chapters in where it does the most good—at the source. A 4 kvar 
squmanvite, Sprague Power Factor Correction Capacitor across the 


i 1 terminals reduced reactive circuit current flow through 
Nine Apprentices se 


transformers and wiring to a bare minimum ... 
Graduate in Charlotte power bills noticeably. 
Sprague Unit-Cell Capacitors make it unnecessary to 
buy even one kvar more than you need. Write for the 
SD free guide of cost-saving suggestions, No. 50B. 


Completion exercises for the 1955 
graduating class of the Joint Elec- 
trical Apprentice Committee of the 
Charlotte, N. C. area were held Oct. 6. RAGU SPRAGUE ELECTRIC COMPANY 
Nine certificates of completion were NORTH ADAMS, MASS. 
presented to the following: Aubrey — SP ic ELECTRIC AND ELECTRONIC DEVELOPMENT 
Barbee, O’Neal Carnes, James Hill, 
Everett Lowery, Larry Lynn, Eldred 
Milligan, Vernon Simpson, Jesse 
Miller, and R. M. Shirley. Presenta- 
tions were made by Commissioner ¥ 3-building motel 
Frank Crane, N. C. Department of 
Labor, Raleigh, N. C. Director C. L. / 
3eddingfield of the N. C. Appentice- i What would 
ship Council, N. C. Department of building / / 

Labor, Raleigh, addressed the appren- Pg you specity for 
tices and spoke on “The Value of Vv concrete on ot j . 
Training to All Apprentices”. ae this master antenna 

The graduating exercises were held : problem ? 
at the Red Fez Club on the Catawba 
River in Charlotte, and were attended ¥ 30 miles from 
by the electrical contractors, their 
employees, and all other apprentices 
who are now in training under the 
Joint Apprenticeship Training Com- 
mittee program. There were approxi- ae ¢ A Vwi A — T ee: ee =T [com a Pe A* 
mately 75 in attendance. Gifts were 
distributed to all apprentices and to 


Please send me the free Sprague catalog “Power Factor Correction” 


Company 
Address 











' 


: ‘ wraps up all the antenna-system features moderate-size commercial or 
their wives. James T. Meadow, chair- residential buildings demand. And you can be sure you're right with 
man of the electrical group, was in Master-Tenna ...the only system backed by RCA’s world-famed technical 
charge of the meeting and engineering resources. Less expensive than individual antennas, 
; “gt Master-Tenna pays for itself and then adds profits from tenant fees... 
prevents dangerous rooftop antenna crowding, too. Sparkling-clear 
dition to the commissioner of labor Master-Tenna reception—in UHF and VHF, black and white or color— ® 
and director of the N. C. Apprentice- makes any building more popular. Your local 4 aay eee wae 
ship Council were: Lester L. Loiselle, are ready with help on your Master-Tenna , instal- 


apprenticeship yvepresentative, Bureau 


Some of the prominent guests in ad- 








lation and maintenance. For rush details, mail coupon today! *Master-Tenna® 





of Apprenticeship, U. S. Dept. of RCA i RCA Service Company, Inc. 


Labor, Charlotte; Murray D. Thorn- Master-Tenna Sales 

burg, state supervisor, Trade and In- SERVICE Camden, N. J. 

dustrial Education, Raleigh; Dean B. COMPANY Full details, please, on RCA Master-Tenna. 
Davis, supervisor, Trade and Indus- INC. wane COMPANY 
trial Education, Charlotte; and J. B. A Radio Corporation ADDRES 
Archer, state supervisor, Bureau of of America Subsidiary Fe 
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ITE NO TRICK... 


strength with 
ADALET 


ALUMINUM Junction Boxes 


For any junction box installation, 
where STRENGTH plus 
lightweight and weather-proof 
construction is important, 
look to Adalet for: 


Recessed Cover, 
Flange Type 


Unflanged, 
Surface Type 
with pads and 
mounting lugs 


Available in a wide range of 
standard and special sizes, Adalet 
cast aluminum junction boxes are 
drilled and tapped to your speci- 
fications. 


Write for Bulletin G and also Bulletin 
F describing Explosion-Proof Junc- 
tion Boxes and Switch Fittings. 


THE fidalet MFG co] 


CLEVELAND 
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Apprenticeship, U. S. Dept. of Labor, 
Raleigh. 

Committee chairmen for the appren- 
ticeship course for the graduating 
class were Alex Lawing, Edward 
Austin and Ray Robinson, all elec- 
trical contractors of Charlotte. 

New chairman of the Joint Appren- 
ticeship Training Committee is N. F. 
White of R. H. Bouligny, Inc., elec- 
trical contractors of Charlotte. A total 
of 64 apprentices are now enrolled in 
the course. 


Day Hacke of Sac City, 
new managing 


Iowa, is the 
director of the 
Nebraska-Iowa [Electrical Council, 
Omaha, Neb., according to an an- 
nouncement by Council president 
George Tice. Mr. Hacke was ap- 
pointed to fill the vacancy created 
by the resignation of Don Rosenthal 
who became secretary-manager of the 
St. Louis Electrical Board of Trade, 
St. Louis, Mo. 

A graduate of Drake University in 
Des Moines, Mr. Hacke comes to 
NIEC after being advertising man- 
ager of the Sac Sun for seven years. 
Previously he had been associated 
with the Des Moines Register and 
was executive secretary of the Sac 
City Chamber of Commerce. 

Continuing as assistant managing 
director and manager of the AW 
Bureau of the Council is Doyle Phil- 
lips, who has been associated with 


NIEC since September 1949. 








WIRING SAFETY and convenience is 
topic of this huddle between: (L to R) 
Ralph S. Wells, Adequate Wiring Engi- 
neer, Black Hills Power Co., Rapid City, 
S. D.; A. C. Morton, in charge of elec- 
trical inspection, Farmers Mutual Insur- 
ance Co. of Nebraska, Lincoln, Neb.; and 
Charles H. Miille, rural electrical inspec- 
tor, Wayne County Public Power District, 
Wayne, Neb. Group attended electrical 
inspector convention in Minneapolis. 








Find LOST OUTLETS 
The Easy Way 


WITH THIS AMAZING TOOL 








CURRENT PENETRATES 


PLASTER, WOOD, 
/ LINOLEUM 


LOCATES EXACT -, Seams: 
WHICH CAN THE: 
MARKED BY caaren 





LERTZMAN BOX FINDER 


This sturdy tool locates the exact posi- 
tion and outline of hidden metal boxes, 
steel conduit and — cable. Whether 
“lost” under plast 
tile or concrete, the ‘FINDER emits a high 
frequency violet spark from the tip of re- 
movable steel ‘MARKER’ electrode—ex- 
actly locating the hidden objects without 


costly wall demolition. 

Residential, C and Industrial 
Contractors all need several OUTLET 
FINDERS. 

Chief Electricians of institutions and 


buildings have need for a FINDER in 
making wiring changes. 
Postage prepaid. 


$1 750 Fully guaranteed. 


Or ask your Electrical Jobber 


includes FINDER unit with 6 ft of rubber 
cord. Safety design has 12 inch knurled 
bakelite case with spark volume control 
knob. Operates on 110 A.C. only. 


Lertzman Electric Co. 
5455 Hollywood Blvd. 
Hollywood, Calif. 





heed 





Price 
only 














AUTOMATIC EMERGENCY LIGHT 


Model 
2ATW 


a 
an 


It's the most COMPLETELY DEPENDABLE emer- 
gency light ever built! When regular lights 
fail... this new Big Beam turns on instantly 
—provides hours of illumination. The bottery 
is charged to capacity of all times by on en- 
closed trickle thar ger. Your customers deserve 
Big — ie dependability. 


PORTABLE -——. i LAMPS 
Model 166 
This sealed beam model is one 
of many types of Big Beam 
portable electric hand lamps 
used in thousands:of plants” 
arehouses throughout the 
country. Learn “more about the 
complete Big Beam line. 





Write for Literature Today 
|U-C LITE MANUFACTURING CO. 


| 1035 West Hubbard St., Chicago 22, Illinois 


In Canada: Bernard Marks & Co., Ltd. 
70 Claremont St., Toronto 3, Canada. 
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THE THIRD annual convention of Florida 
Association of Electrical Contractors, held 
in Jacksonville, Fla., was called to order 
by President Axel O. Ornberg, Curry 
Electric Co., Orlando. At right is James 
Dandelake, president of Miller Electric 
Co., Jacksonville, who was chairman of 
the Convention Committee and presided 
at most of the sessions. 


Electrical Leagues 
Hold Conference 


The International Association of 
Electrical Leagues held its 20th an- 
nual conference in Toronto, Ont., 
October 5 to 8. Approximately 100 
attended. 

Some of the subjects discussed at 
the Conference were: ACTION’s Pro- 
gram in its Relationship to Com- 
munity Services by Clyde M. Vande- 
burg, information consultant, Amer- 
ican Council to Improve Our Neigh- 
borhoods; What the Distributor Ex- 
pects from an Electrical League by 
Arthur W. Hooper, executive director, 
National Association of Electrical 
Distributors; Color Television-1955 
by Ricardo Muniz, manager, Tele- 
vision-Radio Division, Canadian 
Westinghouse Co., Ltd.; the National 
Lighting Bureau Program by L. C. 
Messick, manager, National Lighting 
Bureau; the Philadelphia Story—an 
All-Out Wiring Modernization Pro- 
gram by John A. Morrison, managing 
director, Electrical \ssociation of 
Philadelphia; Sell the Wiring-Appli- 
ances Will Come Automatically by 
W. F. Lovelace, manager, Residential 
Sales, Department of Water & Power, 
Los Angeles. 

Two panel discussions were held on 
electrical league operations and pro- 
motions. 

Officers elected for the coming year 
were: president, E. J. McGinnis, Cin- 
cinnati Electrical Association; vice 
president, D. E. Rosenthal, St. Louis 
Electrical Board of Trade; treasurer, 
G. L. Legan, Electric League of Los 
Angeles; and secretary, J. G. Waddell, 
Electric Institute, Inc., Boston. Her- 
bert E. Cook, as past president, con- 
tinues to serve as an advisory member 
of the Board of Governors. 











Mc GRAW-HILL 


DIRECT MAIL LIST SERVICE 


We'll give you quick delivery | A csasall 


and lowest prices 











on parts for Brown & Brockmeyer « 
g Century + Delco + General Electric « Jack & Heintz 
¢ Leland « Marathon + Packard « Redmond « 
Sunlight « Wagner « Westinghouse—motors 
Write for catalog—on your letterhead—to 


The HARRY ALTER CO., inc. 


1728 S. Michigan Ave. 134 Lafayette St. 
Chicago, Illinois New York, N. Y¥. 


WHOLESALE ONLY 
HARRY ALTER gives you snappy servicel 








Direct Mail is a necessary 
supplement to a well rounded 
Business Paper advertising 
Program, 

Most progressive componies 


Merchandise your 
advertising 


@ Conduct surveys allocate a portion of their ad 

@ Get inquiries budgets to this second medium 
and leads for ot the same time as they 
your salesmen concentrate on the best busi- 

@ Pin-point ness publications. 
geographical or 600,000 of the top buying in- 
functional groups fluences in the fields covered 

@ Sell Direct by the McGraw-Hill publica- 

@ Build up tions make up our 150 mailing 
weak territories lists. Pick Your prospe.ts out 

@ Aid Dealer of ovr Industrial Direct Mail 
relations catalogue. 


Write for your free copy of our Industrial 
Direct Mail catalogue with plete inf 























Distributed 
Nationally 
by: 
GENERAL 


ELECTRIC 
SUPPLY CO. 


GRAYBAR 
ELECTRIC CO. 


WESTINGHOUSE 
ELECTRIC 
SUPPLY CO. 


and 
other leading 
distributors 


MAIL THIS 
belo} ti fe), | 
TODAY 


for complete 


specifications 


and prices 


BARTH CABLE PULLE 
does the toughest tape pushing job 


—e 


PUSHES TAPE... PULLS WIRE 
... ELECTRICALLY! Now... 

one man can push tape through 
175 feet of conduit, around five 90 
degree bends and pull wire back 
... all in a fraction of the time 


formerly used. Ideal for difficult runs 
impossible to push by hand. 


THE BARTH electric powered CABLE PULLER 

attaches directly to conduit . . . no strain on junction boxes. 
Light weight,only 70 pounds. Operates on 115 volts AC or DC. 
Rugged, quick to set up, easy to move from job to job. 


Please send complete 
THE BARTH CORPORATION Cable Puller data 


12664 Brookpark Road, Cleveland 30, Ohio | folder and prices. 
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ACCO 


Quality 


bu & 














for 

Severe 
Service 
Conditions 


PaGE Stainless Steel Strand 
is equally versatile for 
ground, guy and catenary 
applications. Its higher ten- 
sile strength, corrosion-and- 
abrasion resistance, elastic 
limit and strength-to-weight 
ratio makeit your first choice! 
Its lower cost per year of use 
means long-range economy. 


Write us at Monessen, Pa., 
for complete information 


Monessen, Pa., Atlanta, Chicago, 
Denver, Detroit, Houston, Los Angeles, 
New York, Philadelphia, Portiand, Ore., 

San Francisco, Bridgeport, Conn. 


PAGE STEEL AND WIRE DIVISION 
AMERICAN CHAIN & CABLE 


for 


Better 
Value 


DATES AHEAD 


National Electrical Manufacturers 
Assn.—Annual meeting Traymore 
Hotel, Atlantic City, N. J., Novem- 
ber 14-18. 


Air Conditioning & Refrigeration In- 
dustry Exposition—Atlantic City, 
N. J., November 28-December 1. 


Industrial Heating Equipment Associa- 
tion, Inc.—Annual meeting, LaSalle 
Hotel, Chicago, Ill., January 23-24. 


Plant Maintenance & Engineering 
Show and Conference—Convention 


Hall, Philadelphia, Pa. January 
23-26. 
National Rural Electric Cooperative 


Assn.—St. Louis, Mo., January 23- 
26, 1956. 


American Institute of Electrical Engi- 
neers— Winter general meeting, 
Hotel Statler, New York, N. Y., Jan- 
uary 30-February 3. 


Independent Electrical Contractors 
Assn., Inc.—Annual dinner and 
dance, Hotel Biltmore, New York, 
N. Y., February 11. 


Rochester Electrical Exposition— 
Sponsored by the Electrical Associa- 
tion of Rochester, to be held in War 
Memorial Building, Rochester, N. Y., 
February 18-25. 


National Adequate Wiring Conference 
—La Salle Hotel, Chicago, IIll., Feb- 
ruary 23-24. 


National Electric Sign Association— 
Annual convention and exhibit, Jef- 
ferson Hotel, St. Louis, Mo., Febru- 
ary 26-29. 


National Electrical Manufacturers 
Assn.—Edgewater Beach Hotel, Chi- 
cago, Ill., March 12-16. 


Electrical Industry Show—Sth Biennial 
show, Shrine Exposition Hall, Los 
Angeles, Calif., April 5-7. 


Illuminating Engineering Society—Re- 
gional Conferences: Southern— 
Birmingham, Ala., April 5-7; South- 
western—Hilton Hctel, Fort Worth, 
Texas, April 8-10; South Pacific 
Coast—San Francisco, Cal. April 
19-21; Inter-Mountain—Utah Daven- 
port Hotel, Spokane, Wash., April 
19-21; Inter-Mountain—Utah Hotel, 
Salt Lake City, Uteh, April 26-28; 
Great Lakes—Toledo, Ohio, May 7-8; 
Midwestern—Indianapolis, Ind., May 
10-11; Canadian—Chateau Fronte- 
nac, Quebec, P. Q., Canada, May 
17-18; and East Central—Shoreham 
Hotel, Washington, D. C., May 24-25. 


National Industrial Service Associa- 
tion, Inc.—Annual convention Belle- 
vue Stratford Hotel, Philadelphi 
Pa., May 13-17. 


National Fire Protection Association— 
60th Anniversary meeting, Hotel 
Statler, Boston, Mass., June 4-8. 


National Association of Electrical Dis- 
tributors—48th annual convention, 
Ambassador-Chelsea Hotels, Atlantic 
City, N. J., Week of June 10. 


New York State Association of Electri- 
cal Contractors and Dealers, Inc.— 
Annual convention, Saranac Inn, 
Saranac, N. Y., June 24-29. 










MINERALLAC 
“PULL-IN” 


COMPOUND 


No. 100 


APPROVED 


by 
UNDERWRITERS 
LABORATORIES 


For Rubber, Synthetic, Plastic 
or Lead-Covered Wires or Cables 


Approved by Underwriters Laboratories 
for lubricating wires and cables to facil- 
itate pulling them into conduits. Not in- 
jurious to wire or wire covers. Free of 
objectionable odors. White in color. Will 
not drip or run. Convenient pint, quart, 
% gal., gal. and 5 gal. cans. Available 
through your electrical jobber. 


MINERALLAC ELECTRIC COMPANY 


25 North Peoria Street, Chicago 7, Illinois 


MINERALLAC 





KRUEGER & HUDEPOHL, INC. 


EAST THIRD ST CINCINNATI 2 HIK 
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Another 
FURNAS “FIRST” 


“DUAL SEAL” COILS 





FEATURES 


Moisture and Fungus Resistant 


Excellent Heat Dissipation 
Dimensionally Stable 


Mechanically Stronger 


Non-combustible 


Furnas Electric again leads the field 
—this time with magnetic controls 
with Dual Seal coils for longer con- 
trol life. Dual Seal molded coils are 
moisture and fungus resistant, di- 
mensionally stable, age resistant, 
will not support combustion and 
have high dielectric strength. Their 
mechanical properties eliminate the 
damage often caused by vibration 
or impact. 


DUAL VOLTAGE COILS 





Coil changing is virtually elimi- 
nated and stocking of coils simpli- 
fied with the new Dual Seal dual 
voltage coils. For example, on 3, 
714 or 10 hp. starters, one 220-440 
volt Furnas Electric coil is used 
where six are normally required. 


Write today for free 140-page 
Catalog 101. Furnas Electric Com- 
pany, 1067 McKee Street, Batavia, 
IHlinois. 


















AS} 











COMPANY 


BATAVIA, ILLINOIS 


Sales Representatives in all Principal Cities 


ELECTRICAL 


FURNAS ELECTRIC. 


Among the 
Manufacturers 


Headquarters Announcements 


Advance Transformer Co., Chicago, 
Iil.-—J. C. Hamilton, manager of sales. 

Westinghouse Electric Corp., Pitts- 
burgh, Pa—Thomas J. Hargrave, 
member of the board of directors. 

Industriline, Inc., New York, N. Y. 
—J. B. Nottingham, president ; Robert 
Senior, vice president of this new 
firm manufacturing welding and 
electrical transmission equipment. 

United States Rubber Co., New 
York, N. Y.—LeRoy Staunton, sales 
manager for Uskon heating panels. 

New Britain Machine Co., New 
sritain, Conn. has purchased the 
“Blackhawk” hand tool line from the 
Blackhawk Mfg. Co., Milwaukee, 
Wis., which will now specialize in 
hydraulic products and lifting equip- 
ment. 

General Electric Co., New York, 
N. Y.—William A. Mann, commercial 
vice president with headquarters in 
St. Louis, Mo. Mr. Mann will be 
resident officer of a new territory 
covering Missouri, Kansas, Kentucky 
and parts of five other states. 

Kuhlman Electric Co., 
Mich.—George A. 
ie 
president, 
manager. 

Johns-Manville Pipe Division, New 
York, N. Y.—Robert F. Orth, general 
manager; John H. Goodwin, general 


say City, 
Fluehr, president; 

executive vice 
secretary and 


Greenwalt, 


general 


sales manager. 
surndy 
Norwalk, 


has been 


Engineering Co.,_ Inc., 
Conn.—sales department 
reorganized to a market- 
division system, James J. Hennessey, 
sales manager of the utility and dis- 
tributor division. 

Rockbestos Products Corp., 
Haven, Conn.—Albert S. 
president. 

Koppers Co., Inc., Pittsburgh, Pa.— 
Don C. Smith, manager, sales dept. 
of the wood preserving division. 

Minneapolis-Honeywell Regulator 
Co., Brown Instruments Div., Phila- 
delphia, Pa—C. L. Peterson, vice 
president and general manager. 

Barry Controls Inc., Watertown, 
Mass.—A, S. Chivers, sales manager. 

Progress Manufacturing Co., Inc., 
Philadelphia, Pa., has acquired Judson 
& Rose, Inc., metal stamping manu- 
facturer. 

Continental Electric Equipment Co.., 
Cincinnati, Ohio—W. A. Ferguson, 
D. L. Ringo and W. H. MacConnell, 


members of the board of directors: 


New 


Redway, 
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Vize-an-Ammer 
VIZE-AN-AMMER The VIZE-AN- 
can be used with or- AMMER can be used 
dinary shop vise to with a hammer to 
make rugged high make dependable 


tensile strength sol- : solderless termina- 
derless terminations. 5S, tions in wire sizes 


#8 to 1/0. 


NEW LOW COST TOOL 
FOR MAINTENANCE WIRING 


A-MP’s new V1zE-AN-AMMER crimping tool makes rugged solder- Be | rie (ae 

less wiring terminations on solid or stranded wire in sizes #8 to 1/0. ’ SON & FATHER combination in ores 

This lightweight, compact tool is designed for small shop or field Fla. is Ellsworth C. Harper (Jr. and Sr.) 
F who own and operate Sanford Electric 

use and employs a shop vise or hammer to supply r Campony. They estirated the firm's 

crimping force. The operator, after putting the 30th anniversary in 1954. Ellsworth, 

stripped wire end in the A-MP terminal and placing Jr. finished his stretch in the Army a 

in the proper crimping notch, simply squeezes or — year ago, and is now taking an active 

hammers the V1zE-AN-AMMER shut. The resulting part in the business. 

diamond crimp has a higher tensile strength than 


,. that specified by Underwriters’ Laboratories. Robert A. Young, Jr., sales manager. 
= age Pittsburgh Standard Conduit Co., 
ee SOIT A aetig Ree EE EE Pittsburgh, Pa.—Forwood C. Wiser, 


A.P.1. branch offices for stocks of popular A-MP vice president. 
a é terminals and tools for maintenance and repair Buffalo Forge Co., Buffalo, N. Y 
purposes. Contact your local A.P.I. office for a catalog. —William R. Heath, executive vice 
Trade Mark 


. ; . . Ce q 
Atlanta, Georgia East Orange, New Jersey sesogerh George P. Schiv ley, di 
Boston, Massachusetts Hawthorne, California rector otf manutacturing. 
AMERICAN PAMCOR, INC. Chicago, Illinois Philadelphia, Pennsylvania 8 
i Cleveland, Ohio Pittsburgh, Pennsylvania 
181 Hillcrest Avenue Dallas, Texas St. Lovis, Missouri 


Havertown, Pennsylvania Detroit, Michigan San Francisco, California Regional Appointments 
— MIDDLE ATLANTIC 





Wiremold Company: Robert C. 
recon QED cunsanre 5 Hill, assistant district sales manager 


and sales representative for New 


\ Tork S nations Mibiaisiitienad 
The only transformer backed by a 5-year Y ork State, eastern I ennsylv — and 
guarantee! Only Precision offers this im- > western New Jersey ; offices in Elmira, 
portant long-range protection . . . your N. Y. 
assurance of superior design, material Allis-Chalmers Mfg. Co., Industries 


and workmanship. Reduces costly repair Group: N. W. Landis, manager of 

, work, power failures, work stoppages! age. “ae: z 

on your big litdiclauil-ie Be precise — install Precision. | the New York district ; John W. 

1. mare Becker, Syracuse district manager. 

1§ r Thor Power Tool Co.: Harry L 

laleliMe Mil? li1) ae ar Artinger, branch manager at Pitts- 
burgh, Pa. 

Ender-Monarch Cerp.: Jules Leven- 

| stein, representative for New York 

Full Rated Load —Carry full ve we 2 | State and the metropolitan N. Y 
loads continuously . . . cap- 1500 KVA.. . . City area. 

Voltages to 15 Liot lie Baas» sad oo 
able of handling emergency =} KV. Available - -ightolier, nec. : Si ney 1TOVES, 
evedtoude. per em > sales representative for western New 


substation ' = York. 
Dependable, Quiet—Ruggedly units. 
constructed to exceed latest Write today SOUTH ATLANTIC 
’ ' for FREE Cat- : . , 
NEMA standards Uaverpened chenadibee Hykon Manufacturing Co.: Inman 
for smooth, silent operation. able technical x Cook ee : . : 
tute chi. ‘ook, Florida representative with 
Easy To Service — New handy offices in Clearwater. 
panel board gives quick ac- : Permacel Tape Corp.: Hale L. 
cess to all taps. | Dant, southern division manager, 
For operating special equipment from standard circuits. To change odd | headquarters in Atlanta, Ga. 
voltages to standard voltage and phase changing. 
Modernheat Cable Corp.: W. J 


Also manufacturers of: REACTORS D.C.—SATURABLE © ELECTRONIC AND RECTIFIER | Milner and Co., southeastern re ts 

TRANSFORMERS ® CONTROL TRANSFORMERS © PIPE THAWING TRANSFORMERS | ee ee _ 

| sentatives with offices in Atlanta, Ga. 

Norfolk, Va., and New Orleans, La. 

Century Electric Co. opened a dis- 
trict office in Birmingham, Ala. 





PRECISION TRANSFORMER CORP. 


660 W. Grand Avenue . Chicago 10, Ill . SEeley 8-2740 
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“TUN, vu PLIERS 


have given us convincing evidence of 


HIGH QUALITY” 


say production engineers 
at Smith-Corona Inc. 


“In manufacturing a quality typewriter we 
need durability, dependability and accuracy 
in our hand tools, and that is what we get 
from Utica,” they add. 


A precut stepping dog carrier spring is 
trimmed to size by UTica® No. 65 nippers. 


A very popular tool at Smith-Corona 
is the Utica® No. 777 needle nose pliers. 


Bell crank link is snapped to key lever by 
Utica® No. B224 duck bill pliers. 


Smith-Corona's new 
Eighty-Eight secretarial 
office typewriter. Utica 
Too.s® have an essen- 
tial part in producing 
this fine instrument. 


Your industrial distributor has Utica 


Too.s® or can get them for you. 


In Canada: Adiam Tool & Supply Co., Ltd., Montreal 
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PREVENTIVE MAINTENANCE 
OF ELECTRICAL EQUIPMENT | 
Just Published! 


Add years to the life of your electrical appar- 
atus with these sound methods for preventing, 
finding, and correcting electrical troubles. Gives 
specific ways for better operation and mainte- 
nance of electrical equipment—to help avoid 
breakdowns, reduce accidents, and make for 
more efficient performance. Shows how to find 
and identify common electrical troubles, and 
make opergener repairs. By Charles I. Hubert, 
Assoc. Prof., and Chief of the Sect 

Eng., U.S. Mere 

Academy, N. 

160 illus. $4.00 





NATIONAL 
ELECTRICAL 








CODE 
HANDBOOK 


Explains how to handle wiring and installation 
jobs in line with the 1953 National Electrical 
Code. Gives code rules in simple, clear language, 


—tells WHAT they mean, HOW to apply them. | 


New form and typesetting make book much 
easier and quicker to use. Index lists code rules 
by job title for all types of electrical installa- 
tion. Uses diagrams, tables, and photographs to 
make sure you grasp essential point. y 
Abbott. Revised by C. L. Smith, Elec. Field 
Engr., Nat’l Fire Protection Assn. 8th Ed., 642 
pp., 394 illus., $7.50 





ELECTRICAL DRAFTING 
and DESIGN 


Gives sound, simple methods proved most effi- 
cient and economical in drafting rooms where 
electrical jobs are done. Discussion ranges from 


such fundamentals as symbols and drafting | 


tools—to worked out examples of problem solu- 


tions for switchboards, house wiring, outdoor | 


substations, machine shop wiring layouts, gen- 
eral lighting, and circuits for industrial plants. 
Explains steps in making circuit diagrams, tells 
what symbols to use, how to deal with the vari- 
ous kinds of diagrams, ways of shocking cir- 
cuits, etc. By C. Calvin Bishop. 3rd ed., 267 pp., 
128 illus., 90 tables, 9 charts. $4.50 





PRACTICAL 
ELECTRICAL WIRING 


Practical methods of electrical wiring, ex- 
plained in plain, easy language, Tells how to do 


all kinds of light and power wiring jobs in the | 


profitable home, farm, and factory market, and 
presents the basic principles behind them. Pro- 
vides hundreds of on-the-job tips and short-cut 
suggestions. Fourth edition emphasizes newer 
methods...gives more in- 
formation on farm wiring 
..includes full data on 
eae 4 geecrating plants. 
P. Richter, 4th Edi- 
gg B70 pp., 459 illustra- 
tions, $6.75 


r—— FREE TRIAL ~ 


McGraw-Hill, Attn: H. W. Buhrow 
industrial & Business oa Dept. 
327 W. 4ist St. 36 


Send me book(s) checked below for 10 days’ exam- 
ination on approval. In 10 days I will remit for 
book(s) I keep, plus few cents for delivery costs, 
and return unwanted book(s) postpaid. (We pay 
delivery costs if you remit with this coupon—same 
return privilege. ) 
(© Hubert—Preventive Maintenance of Electrical 
Equipment— 
0 Abbott -National Electrical Code Book—$7.50 
C) Bishop—Electrical Drafting & Desien—$4. 50 
( Richter—Practical Electrical Wiring—$6.7 


(PRINT) 
Name .... 


Address . 


Compay 


Position 
For price a s outside U. S., 
write MeGraw. ett Int’l., N.Y. C. 


Riss ecnsetniiun'salvcdiveanhiteseneaneansapireierGuneneiaaibal 


ECM-11-55 





Dependable, low-cost space heating 
where and when you need it 


CHROMALOX 
Electric 
COMFORT HEATERS 


You have a choice of blower, convection or radiant 
types of heating, all with Chromalox totally en- 
closed heating elements. Portable, mounted or 
built-in units—% to 40 kw. Automatic or manual 
controls. 

Sizes and types for heating any size space— 
from a small spot or room to an entire building. 
Easy and economical to install and maintain. 


Let the Chromalox Sales Engineering staff 
solve your heating problems . . . electrically. 


Write for your copy of quick selector Catalog 
D-52 to get complete infor- 
mation on Chromalox Elec- 
tric Comfort Heaters and 
their applications. 
For information on the 
complete line of Chromalox 
Electric Heaters request 
Catalog 50. 


Edwin L.Wiegand Company 


7637 Thomas Boulevard, Pittsburgh 8, Pennsylvania 


oe ee ee 


EDWIN L. WIEGAND COMPANY 

7637 Thomas Boulevard, Pittsburgh 8, Pa. 
| would like to have— 

Ca copy of Catalog D-52 

(] a copy of Catalog 50 

(a Sales-Engineer contact me. 





Company 





Street 





City. Zone State. 
A-4471A 


—— ee ' 
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he EAST CENTRAL 


ith 
Ca rmry WATER, GAS “FFFICIENC i Beaver Pipe Tools, Inc.: William 


H. Vaught, district manager for West 


AIR LINES, CABLE CONDUIT Virginia, Kentucky, southern Ohio 


| and southern Indiana; offices in Cin- 

af any angle to beams HANGER cinnati. g ) : 

“TYPE F” | Sylvania Electric Products Inc., 

Lighting Div.: Harold J. Ronan, 
Detroit, Mich., district sales super- 
visor. 

Electrical Division of Olin Mathie- 
son Chemical Corp.: Byron C. Stock- 
seth, sales manager for central 
division with headquarters in Chicago. 

Line Material Co.: C. W. Puent, 
sales engineer for the Chicago, IIl., 
area. 

Allis-Chalmers Mfg. Co., Industries 
Groups: V. L. Spinney, manager of 
the central region, headquartered 
in Cleveland: A. J. Mestier, Jr., 
Detroit, Mich., district manager. 


WEST CENTRAL 
Rodale Mfg. Co., Inc.: Samuel A. 
Dunlap of Richardson, Texas, repre- 
sentative for Texas-Oklahoma area. 
Wiremold Co.: Wallace P. Efns- 
berger, assistant district sales manager 
and sales engineer for the St. Louis 





On open steel construc'ion, Efficiency “Type F” 
conduit Hangers are your best choice for carrying 
Ya” to 242” pipe and armored cable. Patented radi- 
ating ridges and 5-point gripping surface keep pipe 
and cables suspended dead center, permitting it to 
be carried securely at any angle to the beam. 
Write today for Catalog 38-A. 














area. 

Kaiser Aluminum & Chemieal Sales, 
Inc.: W. Lyle Sturtevant, manager of 
Kansas City, Mo., district sales 
office. 

Line Material Co.: new offices and 
warehouse has been opened at Industry 
and Arts Street in New Orleans; 
branch supervisor is F. J. Tiller. 

Lightolier, Inc.: Stanley Foster, 
sales representative for Oklahoma and 
western Texas. 


WEST 


Electrical Division of Olin Mathie- 
son Chemical Corp.: Stanley H. Mc- 
Dill, field sales manager for the 
western division; W. W. Miller, 
salesman for northern California. 


CODE CALL 


for instant communication 





HORNS BELLS CHIMES 


just press the button! 
WALK — DON’T RUN TO board operator just presses 
THE NEAREST TELEPHONE the button; a numerical 
. ++ The WHEELOCK CODE CALL per- code call sounds off throughout the 
mits instant communication by means building and the person being paged 





of audible signals, with personnel responds via the nearest telephone. ; F 

away from desks or with employees Easy to install with any desired com- 

who normally cannot be reached di- bination of chimes, bells, horns and GENERAL MANAGER of the Howard 
rectly by telephone. The busy switch- other signalling devices. Electric Company, Detroit, is the new 


title of C. Robert (Bob) Howard, whose 


eh | promotion was recently announced by 
oe 4B-3 {Uhebock 1 CODE CALL | company president Charles H. Howard. 
ngineering On Zé S « a BSN A J | For several years, Bob has been director 
Representatives —" ; | and secretary of the firm which special- 

in Principal Cities ‘ izes in construction and motor repairs. 





276 ELECTRICAL CONSTRUCTION AND MAINTENANCE . . . NOVEMBER, 1955 














SEARCHLIGHT SECTION WHERE | 


EMPLOYMENT: tt Ys EQUIPMENT 
BUSINESS: OPPORTUNITIES USED OR RESALE TO BUY 
UNDISPLAYED —RATES— DISPLAYED 














$1.50 per line, minimum 3 lines. To figure advance Equipment Wanted or For Sale Advertisements ac- . 7 
payment count 5 average words as a line. : sentabie only in Displayed Style. : mS Equipment, Materials, 
, " ol " . ndividual Spaces with border rules for prominen Py . 
she 4 Bhan op sags mo thn is one-half of display of advertisements Supplies and Services for 
| : . The advertising rate is $12.90 per inch for ali e e 
| Boz N umbers in care of our New York, Chicago & advertising appearing on other than a contract Electrical Construction— 
San Francisco offices count as one additional line. basis. Contract rates quoted on request. * ° 
Discount of 10% if full payment is made in advance Employment Opportunities—$19.50 per inch, sub- | Maintenance—Repairs 
for 4 consecutive fnsertions. ject to Agency Commission | 
An advertising inch is measured %"’ vertically on 
December issue closes November 23rd in N. Y. one column, 3 columns—30 inches—to a page. 









































































ELECTRICAL CONTRACTORS ELECTRICAL owen ais tae Ceca a 
ESTIMATING HANDBOOK B L ca tool. One “‘head’’ drills concrete, brick, stone— 
“ ° ” W | R E AND C A the other metal, wood, etc. It’s the handy helper 
A Unique Tool of the Trade for men in construction and maintenance. Drives 
WRITE FOR DESCRIPTIVE FOLDER TO | twist drills, wood bits, star drills (20 diameters), 
t : ia power icati thisels 1 y other h tools. Sold direct 
THE ESTIMATOR PUBLISHING CO. ||! : Sia ize mae lang’ shore—reasonapty priced 1 | | And factory guaranteed. Bulletin 510-EC. WODACK 
4102 Wilson Road Kenosha, Wis. | One 0 of the Largest Stocks in the Midwest ELECTRIC TOOL CORP., 4627 W. Huron St., 
. | nat ane Eikde a eee 1 | | Chicago 44, tl, U.S.A. Phone AUstin 7-986. 
| wevis nlee’ kaw. ‘ter Durotan | ELECTRIC 
REPLIES (Boz No.): Address to office nearest you | aa —_ Angeles— | HAMMER 
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eA screwariv 


you need to remove 
normal inspection, maintenance OT re 


That's big news in these days © - 
operations when even 4 few minu 
time can mean thousands © 


down the drain. 


tes of down- 


HERE ARE OTHER MEMBERS 
OF SQUARE D’s RELAY 


Volts) Heavy-duty construction 


e type 8 (15 Amperes, 600 
tool service 


with hardened parts for severe machine 


2) Type A (10 Amperes, 600 Volts) Designed for general- 
lications involving normal operations 


purpose apP 
TYPE P (Rated 10 Amperes, 600 Volts) Totally-enclosed 
contacte make this type especially suitable for opet@- 
tions in dusty oF linty locations 

evices for controlling 
motors OF other light loads 


5] TYPE D (Rated 10 Amperes, 600 Volts) This new and most 
D relays is ideal for general- 


compact of all 
purpose applications involving veTy limited space 


4) TYPE C Used as @ 
small, single phase 


Write tor Bulletin 850! 
Address Sqvare p company, 4041 N. F 
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NO FLATTENING...NO FLAKING 

Zinc galvanized by the ‘’metallizing’’ process 
for improved corrosion resistance and 

easy threading and bending 










New corrosion-resistant 
interior lacquer contains 
antifriction agent for easy 
fishing and wire pulling. 


< 


The new G-E WHITE rigid steel 
conduit handles easier. It is available 
in all size mixes. For information 
see your G-E distributor or write 
Section C53-1118, Construction Ma- 
terials Division, General Electric 
Company, Bridgeport 2, Conn. 


Progress /s Our Most Important Product 


GENERAL (@ ELECTRIC 








